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new Stabilised Power Supply Units 


Three stabilised voltage outputs are provided by each of the two new Ediswan Power Supply Units 


Types R.1260 and R.1280. In each case two major D.C, outputs variable from 0 to 300v. are provided, plus 
D.C. 


a low current output of reverse polarity. 


These units are very suitable power sources for experimental electronic circuits and can frequently be used 
in place of several single power supplies. 


Both units work from normal A.C. mains supply and are designed for standard 19” rack mounting or for 


bench use. Meters are included. 


SPECIFICATION 


Input Output Resistance (Outpu 


Meters 
Each 


wit 


OO 0 1 SOO ¥ upply has a meter which can be 
Outputs 


|. High 


range 


hed to be a voltmeter or milliammeter 
Ripple 


Outputs | a 


Maxin 


High 


range 


Output 3 


Output Circuits 


All output lat 
tability DC _—" par 


may be “ 


ted to 


Mounting 
R.1260 id 


standard 19 


R.1280 
rack 


ar are both suitable for 


mounting, or for bench use 


1 from earth 
> . 
earth All t Price 


be worked oy 
Max work ‘ j 


l 


500 £78 nett 
£86 nett 


tand for R.1280 


Output and ia be 
iflecting any { the heater 


hk. 


EDISWAN 


RADIO 


EDISON SWAN 


DIVISION 


THI 


ELEC inIc CO 


Vember of 


HARING 


» of ¢ 


CROSS 


OMmpanies 


ROAD. LONDON, W.¢ 


Telephone: Gerrard 8660 Telegrams : Ediswan, Westcent, London 
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Two new 


Signal Generators... 


Regd. Trade Mark FOR BANDS I, 11 & III 
>ee ON FUNDAMENTALS 


The “AVO"’ Signal Generator Type Il! 


An inexpensive A.M. Signal Generator of entirely 
new design, for the Service Engineer. Provides six 
frequency bands covering 150 kc/s — 220 Mc/s, 
Accuracy + 1". 


pee Sas — Continuous wave 
—- oMc/e or modulated 
16Mc/s — 5.5 Mc/s | 


at 1,000c/s. L.F. 
5.5 Mc/s 18 Mc/s < . 
18 Mc/s | signal available 


70 Mc/s for test purposes. 


70 Mc/s 220 Mc/s 
A new type of attenuator, ensures close adherence of the 
output to the attenuator calibration. The instrument 
provides a force output of 260mV, whilst the following 
outputs are available via the attenuator: 


Minimum to 100 «V, x 1, x 10, x 100, x 1000. 
Output impedances—800), 2000 and 40000. 
List Price £29 - - 


WANNA 


The ‘‘AVO"’ Wide Band A.M./F.M. Signal Generator (Type T.F.M.) 


Designed primarily for the television and F.M 
Engineer, this instrument incorporates a number of 
additional refinements to enable it to deal satis 
factorily with the very stringent requirements of 
the new bands. 


A.M. Coverage: 5—220 Mc/s. in 8 ranges, CW or 
400 c/s sine/square wave modulation 
Accuracy + 1%. Provision for spot 
frequency calibration. 

F.M. Coverage: 65 — 120 Mc/s. Accuracy + 1%. 
Maximum deviation 4 150 ke/s. 

Output: Minimum (about 2 »V) to 100 mV 
continuously variable with decade 
multiplier. Force output 250 mV 


Output Impedance: 800, 2000, balanced 600 and 3000. 


L.F. signal is available for test purposes, and the instru 
ment can be modulated from an external source (A.M 
only). A double-ratio slow-motion mechanism, together 
with interpolation dial, enables the instrument to be set 
with a high degree of accuracy. On the F.M. range an 


internal phasing control enables the modulating : ignal 
Both instruments operate from 100—120, to be applied to the X-plates of an oscillograph to pro 


200-—260V, 50—60c/s A.C. Mains. They are duce a picture of a discriminator response curve 
light and compact, and employ double 


Price to be announced, 
screening to ensure minimum radiation. 


Full details of both instruments available on request. 
Sole Proprietors and Manufacturers :— 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.!I. Telephone: ViCtoria 3404 (9 lines) 
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INSTRUMENTS 


X-BAND MICROWAVE 
WATTMETER TYPE U.181 


A feed-through torque vane wattmeter 
for absolute measurement of power in 
the waveler gth range 3.0510 3.45 ems 
It will measure power in the range 

1 to LOOW or the equivalent mean of 
pulsed power Accuracy between 100 
and 10 watts i - falling to 10 
at | watt. VSWR better than 0.9 


Price £2 


R.F. BRIDGE TYPE B.60I 
15 Ke’s TO 5 Mc's 


thly accurate transformer ratio arm bridge 


for the easurement of capacitance, resistance 
and inductance within the range 0.01 pF to 0.02 pF 
109 to 10 MQ and 0.5 wH to 50 mH It can be 
used to measure complex impedances, balanced or 


unbalanced, or between any pair of terminals in 


delta formation 


VIDEO OSCILLATOR 
TYPE 0.22B 


\ port ible instrument covering the range 
10 We to 10 Me/s with an output of 

10 dbs to 1) dbs on | volt p. to p 
um plitu le tabilised to 0-5 dbs over its full 


Trequen \ ! r¢ It includes a oO cp 
square wave output and facilities for direct 
reading of the modulus of the load impedance 


Prit Portabli £165 nel €2a works 
Rack mounted £158 net fa work 


FOR FURTHER DETAILS WRITE OR TELEPHONI 


THE WAYNE KERR LABORATORIES LTD NEW MALDEN SURREY MALDEN 2202 
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a millionth of a microamp 


A millionth of a micro- y 
Type No. Construction a | 


Oy 
amp can be measured | (¥) | aly} 


easily and accurately with ME 1400 | Pentode on 
(CV 432) octal base 
Mullard electrometer /-————— 


ME 1401 Subminiature 
(CV 495) triode 


valves. These valves have 


such an extremely low 
x *ME 1402 Subminiature 


grid current, and conse- (CV 2730) tetrode 


quently high input resis- ME 1403 | Subminiature 
(CV 2348) pentode 


tance, that they extend 


the scope of electronic *Primarily incended as a maintenance ty pe and not recommended for new equipment 
measurement of small currents down to the region of 107'5 amp. 
The valves described above include types for almost every electrometer application 


and are widely employed in valve voltmeters, pH meters, photocell units, nuclear 


instruments and numerous other equipments in industry and research. 


Mullard Electrometer valves 


Mullard Limited, Communications and industrial Valve Department, Century House, Shaftesbury Avenue, W.C.?. 


(2) wert yee 
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AUDIO PERFECTION 


THE GARRARD MODEL 301 TRANSCRIPTION MOTOR 


The Garrard Model 301 Transcription Motor is recognised as supreme in 
its class. With its introduction a hitherto unattainable standard in the 
manufacture of High Fidelity Gramophone Components has been reached. 
Features that the enthusiast will appreciate are the suppression of switch 
clicks, the extra heavy balanced turntable and the very fine degrees of speed 
control available . . . all three speeds, 78, 45 and 334 r.p.m., can be adjusted 
by approximately 2}°%. 

Wow and Flutter have been reduced to the minimum, being less than 
0.2% and less than 0.05°, respectively. The unit is equipped for dual 
voltage ranges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles according 
to the motor pulley fitted. 

The Model 301 is finished in high quality grey tone enamel, is fully 
tropicalised and is supplied complete with a plastic stroboscope, a tube of 
special grease, all fixing screws, washers, template and instruction manual. 

. see your Dealer now. 


THE GARRARD ENGINEERING 
AND MANUFACTURING CO., LTD. 


Swindon, Wilts, England 
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he lucomparable 
errograp 


The Ferrograph was the first Tape Recorder ever to be designed 


and wholly manufactured in Britain. That was in 1949. To-day 


its reputation stands higher than ever. Few indeed are the 
countries to which it is not being regularly exported. And what 
is the secret of its success? Surely it is this. 
we have had but one aim : to make the finest Tape Recorder that 
Not 


for us the ambition to make the greatest quantity—or the widest 


From the beginning 
this country, with its wealth of technical skill, can turn out. 
range of types—or even to cater for all pockets. On the contrary, 
we believe that for a Tape Recorder to give lasting satisfaction it 
must be an instrument of the utmost precision that needs a great 
deal of critical and unhurried supervision at every stage of its 
manufacture. Ferrograph users appear to agree with the simple 
philosophy that there can be no compromise with quality. 


* 


* 


* 


* 


* 


Three Independent Motors 
Synchronous Capstan Drive 
Recording level Meter 


Uses 84” dia. Reels 


MODEL 2A/N 
34 and 7} I.p.s. 
76 gns. 


MODEL 2A/NH 
7} and 15 i.p.s. 
86 gns. 


Unique Single knob Control 
Two speeds with lever change 
Base and Treble cuts 

All components tropicalised 
Two side-by-side Tracks 


Plays British and U.S. 
Pre-Recorded Tapes 


24 watts undistorted Output 


Automatic motor cut-off 


BRITISH FERROGRAPH RECORDER CO. LTD 


13! SLOANE STREET - LONDON S.W.1 


Tel: 


SLOANE 2214/5 and 


1510 
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1900 types of both receiving and transmitting tubes in stock. 
In addition, a comprehensive range of crystals and some types of 
transistors and trustworthy tubes are available. 

Our new price list came into force on the Ist of June, showing 
considerable price reductions on many current types. To this have 


been added new types. 


PRICE AND STOCK LISTS MAY BE HAD ON APPLICATION. 
Your specific enquiries for special types to CV., Jan and Mil 
specifications are invited. 


Our organisation is A.R.B. approved. 


HALL ELECTRIC LTD 


HALTRON HOUSE, 49-55 LISSON GROVE, 
LONDON N.W.1L. 


5 lines Cables: Hallect; 


<Qj>H.F. SIGNAL @ 
GENERATOR Type 701 


a” a SO a a eee 

f tess, instrument is a standard signal Za 
generator of very moderate cost 

operating over the frequency range 30 c/s— 

30 Mc/s. The use of a tuned buffer circuit 

which operates on all ranges helps to reduce 

harmonic distortion and ensures that the 

oscillator frequency is independent of the 

setting of the output and attenuator con- 

trols. Special features include a com- 

pletely stabilised output level over the 

entire frequency range and the provision of 


a high voltage output 


SPECIFICATION 


Frequency Range: 30 ke/s-30 Mc/s 


Output Level: 1.1 volts open circuit 


Output Level Constant to within | db over entire frequency range 
Stabilisation: 


Attenuators: A 75 ohm slide wire and step attenuator calibrated 
in db and volts open circuit enable the output to 
be reduced to | microvolt 


External Field: Less than | microvolt per metre at a distance of Ife 


High Output: A signal voltage of from 5-20 volts is available from a 
separate 300 ohm output socket 


_ 
Full details of this or any other Airmec 


instrument will be forwarded gladly on request 


AIRMEC iimiteo ~ 


HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND 


Telephone : High Wycombe 2060 Cables; Airmec, High Wycombe 


—— 
=~ 
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~ 
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for 
Precision, 


Stability & 
Long Life 


Designers and users of radio and 
electronic equipment know that they 
can rely implicitly on the efficiency 
and dependability of “ Cyldon ”’ 
Capacitors and Tuners. They know 
too that the exceptionally wide variety 
of types in the standard “ Cyldon ”’ 
range covers most day-to-day re- 
quirements, but that when special 
types are needed the full resources 
and specialised experience of the 
manufacturers are entirely at their 
disposal. 


SYDNEY S. BIRD 


& SONS LTD. 


Contractors to Ministry of Supply, Post Office, 
and other H.M. Govt. Depts. 


POOLE - DORSE) 


/ ddrets for enquiries and sales correspondence :— 


LONDON SALES & TECHNICAL LIAISON OFFICE, 
3 PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX. 


Telephone : Enfield 2071-2 Telegrams : * Capacity, Enfield.” re : 
Equipment manufacturers are invited to write 


for literature covering Cyldon “ Teletuners ”’ 
and Cyidon Trimmers, together with details of our 
complete range of Variable Capacitors and list of 
Agents for Home and Overseas. 
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SOLDERING IRON 


\ANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


Heats up from cold in 6 seconds—by a light thumb 
pressure on the switch ring. 

When not in use, current is automatically switched 
off—thus greatly reducing wear of copper bit 
Electricity consumption is correspondingly reduced 


It is 10” long, weighs 34 ozs., can be used on 2°5 to 
6-3-volt supply. 4-volt transformer normally supplied 


More powerful than conventional 150-watt irons and 


equally suitable for light wiring work or heavy 
soldering on chassis. 


Simple to operate, ideal for precision work. Requires 
minimum maintenance at negligible cost. Shows low- 
est operating cost over a period. 


Can be used from a car battery. 


It is by far the most efficient and economical! soldering 


iron ever designed for test bench and maintenance 
work. 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weighit, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal siand-by soldering tool. 


The Supers, 


Write for full particulars, including guarantee terms 
and free trial facilities, to the sole concessionaires in 
this country — 

ENTHOVEN SOLDERS LIMITED 


(Industrial Equipment Division), 89 Upper Thames St., 
London, E.C.4. Telephone: MANsion House 4533 
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Solenoids 


For several years we have been studying 
user requirement of Solenoids and are 
now tooling on a CAREFULLY 
DESIGNED RANGE. 

First types are available and we can 
supply a wide range of samples. 

Your immediate enquiries will assist us 
to meet your precise needs. 

If your requirements are unusual, we 
are interested in discussing tool costs. 


Magnetic Devices 


aT 2. 
and A.R.B. approved 
Magnetic Devices Ltd., Exning Road, Newmarket, Suffolk. 
Telephone: Newmarket 3181-2-3. Telegrams: Magnetic Newmarket. 
MD 138 


K An extremely wide range of Dubilier resistor 
This range covers insulated wire-wound, power wire-wound, precision wire-wound, ultra high range, 
high voltage and high frequency resistors. 


Type BT insulated resistors are 
completely protected by a 
phenolic resin housing which 

is sealed at the ends. Type 

BTS is rated at 4 watt and 
Type BTB at 1 watt at 70°C. 
Resistance range is 10002 

to 10MQ (BTS) 

and 39022 to 22MQ 

(BTB). 
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No engineer 

can resist 

a resistor*™ 

by - 
DUBILIER p na 


4 


/ 


Type BTS resistors are also 
available in attractive handy 
cartons of tweive. These 
cartons protect the 
resistors from dirt and 
permit easy storage 

and selection in the 
laboratory or workshop. 
Save time and trouble 

by ordering all your 

+ watt resistors in 

the handy carton. 


DUB einen: 


DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victoria Rd., North Acton,W.3. Telephone; ACOrn 2241. Telegrams : Hivoltcon Wesphone London 


3 is available both for development and production purposes 
high stability, 


ON 1596 
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FERRANTI CERAMIC VALVES 


TRIODE TYPE UL10 


RF Output Power under PULSE Conditions 
Pulse Va 4kV 


Pulse Duration 2! psec. 
P.R.E 200 p.p.s. 


— . 


7 


= 


| 
| 
| 


OUTPUT POWER 


; 
| 


\ te 
} 


Ly 


PEAK 


| 


FREQUENCY IN Mc/s 
— = 4 — 
1200 1400 1600 


Also suitable for use as C.W. Oscillator or 
Amplifier giving outputs up to 15 Watts at 
frequencies up to 1000 Me/s. 


TR, IDE TYPE UL1O 


Le tl sl maw. dia 


All Ferranti Ceramic Valves have the 
following outstanding advantages ~ 


@ LONG LIFE @ REDUCED DIMENSIONS r 
@ HIGH PEAK EMISSION @ HIGH MECHANICAL STRENGTH FERRANTI 
@ HIGH PERMISSIBLE TEMPERATURE OF OPERATION 


FERRANTI LTD © CREWE TOLL ~ FERRY ROAD EDINBURGH 5 
LONDON OFFICE KERN HOUSE 36 KINGSWAY W.C.2 


€S/T28 
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. y . 3 : 
in Home HFs5/8 Amplifier —With an output of 5 watts 
(8 watts peak), this remarkable unit has been 


specially designed for use in the home. Outstanding 
features: Loudness Compensator Control, a choice 
of 5 pickup compensators, 4 record equalisation 
characteristics and 4 plug-in inputs. In attractive 
walnut veneered cabinet or in chassis form. 


nterfainment 


Pig 


€ HFT111 Tuner.—An advanced 8-valve FM/AM 


tuner with built-in power ck designed to give 
HIGH FIDE LiTtTy high fidelity reproduction “hen used with amplify 
ing equipment of comparable quality. Features: a 


; stabilised permeability tuning system, noise limiter 
svSseTtTEems and phase discriminator. Attenuators provided for 
both FM and AM outputs. 


In the production of Pye High Fidelity systems, 
the aim has been a standard of performance in 
keeping with the recent improvements in recording 
and FM broadcasting techniques. Pye High 
Fidelity systems comprise carefully matched and 
technically perfect units, forming combinations 
unequalled in any other sound reproducing systems 
commercially available. Fully illustrated literature 
supplied on request. 


Pye Limited, Auckland, Pye Corporation of America, 

New Zealand. 270 Park Avenue, New York 

Pye Canada Ltd., Pye Limited, Tucuman 629, 

Northline Road, Toronto, Buenos Aires HFT111W Tuner (Cabinet).—This houses the 
Pye (ireland) Led., Pye Limited, Mexico City. \s HFT 111 Tuner in a contemporary style cabinet of 
Dublin, Eire. - Radio & Television ‘ contrasting sycamore and walnut veneers; it has 
Pye Pry. Led., (Pty.), Led., Johannesburg, : been specially designed to match the finish of other 
Melbourne, Australia. South Africa. : high fidelity units in the Pye range. 


PYE LIMITED - CAMBRIDGE ENGLAND 
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or |every| type of coil 


USE OUR TECHNICAL ADVISORY SERVICE 


If you are faced with a winding problem please ask 
for assistance; BICC technicians are always willing 
to give you the benefit of their experience. For 
most winding wire jobs the Publications listed will 
provide the data you require. ‘They are available 
on request. 
; 
BRITISH INSULATED CALLENDER’S CABLES LIMITED (a 


ih 
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Insulated Winding Wires 
and Strips 


“ Bicaloc” Winding Wires 
Self Bonding). 

Enamelled Oil Base Winding 
Wires. 

“ Bicalex” Winding Wires 
Synthetic Enamel). 


“ Fifty - Three” Enamelled 
Winding Wires. 


21 Bloomsbury St., London, W.C.! 
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COSSOR 
PRINTED CIRCUITS 


Now available to manufacturers of Radio, Electronic 


PERFECTED BY 


Instruments and other electrical equipment, 


Since 1947 Cossor engineers have been 
studying the problems associated with 
Printed and Wiring. The 
present standard of perfection achieved 


Circuits 


and the experience gained over these 
years are now offered to the Electrical 
Radio Manufacturing 
which is ready to take advantage of this 


and Industry 


revolutionary technique. 


Economy in materials, production time, 
weight and space, together with con- 
of 
attractions. 
Above all, 


unobtainable is now within the reach of 


sistency production, are the major 


a reliability factor hitherto 


all manufacturers engaged on circuit 


and wiring problems. 


Sail Metin 
o% 
Pps 


<* > 
. 


GX 


Cossor engineers will be pleased to advise on 
designs for printed components and circuit 


assemblies, and complete layout designs. 


Cossor printed circuit and wiring panels are 
subject to the most rigorous humidity and 
electrical tests prior to final approval by our 


Design and Development Section 
Please send your enquiry to the Technical 


Sales Department, A. C. Coss 
London, N.5. 


A. ©. vr Limited, 


Cosser House, Highbury Grove, London, 


Cossor Limited 


N.S Cossor House, Highbury Grove, 
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LEADING BROADCASTING 
COMPANIES AND 
RECORDING STUDIOS 


ld always 
THE CLOSEST 
APPROACH TO 


THE ORIGINAL 
SOUND... 


Send for illustrated Brochure giving full details of the QUAD II Amplifier 


Acoustica 


THE ACOUSTICAL MANUFACTURING CO. LTD. 
HUNTINGDON, HUNTS. 


A stage in the assembly : 
of a subminiature 
directly heated beam 
tetrode valve. 


The world’s first Subminiature 


Valves were designed and made by Hivac. 


Continuing research and development, 
together with advanced production facilities in one of 
the world’s most modern factories, still maintain the 


pre-eminence of 


HIVAC VALVES 

COLD CATHODE TUBES rl A 
TRANSISTORS C 
INDICATOR LAMPS IENTIFIC 
NEON INDICATOR LAMPS 


- 
Elcctronic Division of 


AUTOMATIC TELEPHONE & ELECTRIC CO, LTD, 
of LONDON and LIVERPOOL 


STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP 


Phone: Ruislip 3366 
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WITH BUILT-IN 


POWER UNIT 


The Redifon R.150 is a general communications version of the world famous 


R.50 marine receiver, so extensively used by the leading British and European 


marine wireless communication companies. It gives complete coverage from 


985 ke/s to 32 me/s. Two optional crystal calibrators are available, one at 
500 ke/s and the other at 100 and 1000 ke/s. A crystal may be plugged in to 


give any accurate spot frequency in the range, 


Radio Communications Division 


LIMITED, BROOMHILL ROAD, LONDON, 
i Manufacturing Company in the Rediffusion Group 


REDIFON s.W.18. VANdyke 7281 
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THE AUTOMATIC COIL WINDER & ELECTRICAL“SBQUIPMENT CO. LTD. 
AVOCET HOUSE * 92-96, VAUXHALL BRIDGE ROAD LONDON 5.W.! One: ViCtoria 3404—9 


GAMALLOY: nickel-iron core material 


*GAMALLOY 48’ is the newest nickel-iron core material to be added 
to the wide range of R.T.B. magnetic materials. As the inset curves 
indicate, GAMALLOY has low total losses throughout the audio fre- 
quency range and, moreover, its permeability at flux densities up to 
14,000 gauss is very good. In every way GAMALLOY is an ideal core 
material for use in small transformers and chokes required in the 


telecommunications and electronics industry. 


GAMALLOY is manufactured as hot-rolled sheets in widths up to I7 


inches, and in two standard thicknesses—-015” and -005”. 


Full technical data can be found in our new catalogue. 


RICHARD THOMAS & BALDWINS LTD. 


LAMINATION WORKS: COOKLEY WORKS, BRIERLEY HILL, STAFFS 
MIDLAND SECTION OFFICE WILDEN STOURPORT-ON-SEVERN, WORCS 
HEAD OFFICE 47 PARK STREET, LONDON, W.|! 
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Complete 5 valve Superhet 
S-wave band receiver suitable 
for A.M. or F.M. reception 


An entirely new series of courses designed to teach Radio, Television and 
Electronics more quickly and thoroughly than any other method. Specially 
prepared sets of radio parts are supplied and with these we teach you, in your ; 
own home, the working of fundamental electronic circuits and bring you easily 
to the point when you can construct and service radio receivers, etc. FILL IN COUPON PROSDR, 
Whether you are a student for an examination; starting a new hobby; CTS 
intent upon a career in industry; or running your own business — these Practical FOR 


Courses are ideal and may be yours at very moderate cost. 
With these outfits, which you receive upon enrolment and which remain 
your property, you are instructed how to build basic Electronic Circuits 


(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and 
servicing of complete Radio and Television Receivers. PROSPECTUS 


ee TELEVISION COURSE including a complete set of lt. E.M.j. INSTITUTES, 


equipment dealing with the design, construction and servicing of a high | Dept. 127X, Grove Park Road, London, W.4 
quality television receiver. Please send me your FREE book on Practical 
Courses (with equipment) also available in many other engineering wbjects. 


COURSES FROM 15/- PER MONTH 


Subject(s) of interest 


NAME 


EMI INSTITUTE § | ou 


An educational organisation serving the E.M.|. Group of Companies which include 


“HIS MASTER'S VOICE,” MARCONIPHONE, COLUMBIA, ETC. 
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DCOL 


(Regd Trade Mark 


SOLDERING INSTRUMENTS 
& EQUIPMENT 


SPECIALISED 
SOLDERING 
EQUIPMENT 


ILLUSTRATED 
4” BIT LIST No. 70 it For factory bench line assembly 


(instrument Work) mm | %&” DETACHABLE BIT MODEL 
A” BIT LIST No. 64 LIST No. 64 


(Factory bench line assembly 


\* BIT LIST No. 107 PROTECTIVE SHIELD LIST No, 68 
: ) o. It 


(Large Tagging) 


BRITISH, FOREIGN PATENTS AND 


manufactured to meet 


REGISTERED DESIGNS, ETC 
supply from 6/7¥ 


REPRESENTED IN ALL 
LEADING COUNTRIES 


Telephone 
MACaulay 3/0! 
4272 


Write Jor cata ues an TAL , mati 


HEAD OFFICES & SALES ADCOLA PRODUCTS LIMITED 


GAUDEN ROAD, CLAPHAM HIGH ST., LONDON, 5S.W.4. 
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ET another good reason for the confidence of Dealers 
in Ediswan Mazda valves and further evidence of the 
forward looking approach of The Edison Swan ElectrieCo. Ltd. 


Ediswan’s valve service depot at Brimsdown is organised 


on modern “ flow production” lines to give speedy service 


on all valves returned under guarantee. 
Cathode Ray Tube Service Depots in strategic centres 
throughout the country minimise delays and expense on 


Television servicing. 


EDISWAN 


VALVES & ALUMINIZED TELEVISION TUBES 


RV.1G 
THE EDISON SWAN ELECTRIC CO, LTD. 155 Charing Cross Road, London, W.C.2 and Branches 


Telephone: Gerrard 8660 . Member of the A.L.A, Group of Companies ° Telegrams: Ediswan, Westcent, London 
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POWER CONTROLS \ 


nes § ee 


* 


Rotary Transformers 


Have you a transformer problem ? 
If so, we can help you. We can undertake to develop and 
manufacture rotary transformers to your specification. 
The illustration shows a typical transformer which we are 
manufacturing for a specific requirement. Made for 6, 12 or 
24 volts D.C. input, it can supply a continuous D.C, output 
of 350 volts at 30 mA. or an intermittent output of 310 volts 
at 60 mA. The no-load current consumption is 2.2 amps. at 
11.§ volts and the ripple voltage is less than 6 volts r.m.s. 
on 60 mA. load. The size is only 4-9/16" long by 2-21/32" 


SA A 


Power Controls Ltd., Exning Road, Newmarket, Suffolk 
Telephone: Newmarket 3181. Telegrams: Powercen, Newmarket 
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on the map to on the air 


Broadcasting and television authorities all over the world look to 
Marconi’s for much more than the supply of equipment. The 
company has been called on for every aspect of the provision of 
a broadcasting service, from the survey of propagation problems 
in the area to be served, through the complete building of the 
transmitter stations and the installation of the programme input 
equipment, to the erection of the aerials, maintenance, and the 
training of technical staff. No other company in the world tackles 
such matters with the experience, research facilities, skill and 
resourcefulness of Marconi's. 


Seventy-five per cent of the world’s broadcasting authorities rely on Marconi equipment. 
Marconi equipment is installed at all B.B.C. and 1.T.A. television stations. 


Lifeline of Communication 


MARCONI 


Complete Sound and Television Broadcasting Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
LB6é 
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CATHODEON 


Specialists in HIGH STABILITY CRYSTAL UNITS 


in the frequency range 2,000-60,000 Ke/s. 


CATHODEON CRYSTALS LIMITED 
LINTON - CAMBRIDGESHIRE 
Telephone: LINTON 223 
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These Mullard Loading Coils represent the latest technique in splice loading of voice frequency 
cables, whereby the exact number of coils may be installed to meet current requirements. The coils 
are cast in ‘Araldite’ epoxy resin which gives complete protection against climatic conditions and 
permits the use of shapes which will occupy the minimum of space in the joint. As 

no filling with compound is necessary, the use of coils 

cast in ‘Araldite’ allows free passage of 


gas in gas-pressurised cables. 


‘Araldite’, as a potting or casting resin 

possesses qualities which make it ideal for use 

with electrical components. Its powers of adhesion to 

metals and solid insulating materials are unparalleled. It is an 

excellent insulator, tough, flexible, highly resistant to ‘tracking’ and has a low 

power factor. It does not cause corrosion, provides complete protection against tropical 


conditions and complies with service requirements relating to sealing of components. 


‘Araldite’ epoxy resins have a remarkable range of characteristics and uses. 


They are used * for bonding metals, porcelain, glass, etc. 
for casting high grade solid insulation. 


for impregnating, potting or sealing electrical 
Please write now windings and components. 
for full descriptive for producing glass fibre laminates. 
for producing patterns, models, jigs and tools. 
literature on 
as fillers for sheet metal work. 


Araldite Epoxy Resins. as protective coatings for metal, wood and 
is calisiveatiahiied . ceramic surfaces. 


‘Araldite’ epoxy resins 


‘Araldite’ is a registered trade name, 


Ae ro Research Limited A Ciba Company. Duxford, Cambridge. Telephone: Sawston 187 


AVP 264-1834 


23 
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switch to Superspeed ! 


In buying solder for manufacturing purposes there is only one sound 
principle . . . buy the best. 
Otherwise you are risking the dependability of your products and the 


reputation of your firm. 


Incorporating Enthoven’s 

unique 6-channel stellate core, 
SUPERSPEED is everywhere 
recognised as the most efficient 
cored solder wire for general 
assembly work on radio, television, 
electronic and tele-communication 
equipment. But there is 

also an Enthoven solder product 
that is the best for every other 
engineering and manufacturing 
application. Please write today for 
the new edition of our brochure 


“Enthoven Solder Products” 


—or consult us quite freely By relying on ENTHOVEN for all your soldering 


requirements you are banking on the best known name 
on your particular problems. 

in the industry —a name that represents nearly 1 50 years 

experience in non-ferrous metals and an incomparable 


record in research and development. 


ENTHOVEN sotesn encoucrs 


ENTHOVEN SOLDERS LTD., 89 UPPER THAMES STREET, LONDON, E.C.4, MANsion House 4533 
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The Loft mounting models 331 
and 35! are equipped with a 
special bracket for casy mount- 
ing in the loft and have scaled 
connections to enable them to be 
LIST PRICE fitted to the window frame if 

required. 
4l/- The exclusive “U” series of 
fully assembled Indoor Aerials 
have telescopic rods and rota- 
~“ table adjustment to provide pin- 
point reception on any Band 3 

channel 


Model 351 


o 


Model 350/IC 3 and 5 clement arrays—which 


have proved to be the most 
LIST PRICE popular acrials for Band 3 re- 
, ception in the London area— 
52/6 are available with three alterna- 

- tive mounting arrangements. 
Models incorporating a “ U” 
Bolt Clamp for attachment to 
existing masts, as illustrated, 
have been outstandingly suc- 
cessful 


ANTIFERENCE FOR 


For areas where greater signal 
strength counts, the Antiference 
range contains 8 and 10 element 
arrays with a variety of mount- 
ing arrangements. All the 
exclusive Antiference design 
features are incorporated. 


Model 360/IC 
LIST PRICE 


For Combined Band 1/Band 3 
reception the HIL-O range, 
using our unique electronic 
coupling, is the complete answer 
in every way. Several models 
are available—with or without 
masts and mounting equipment. 


(Head only) 87/6 


YOU CAN RELY ON 
* 


All Antiference aerials incorporate features 
which are fully protected by Patents or 
are the subject of Patents applied for. 


Antiference Limited, Aylesbury, Bucks. Telephone : Aylesbury 1467/8/9. EXPERIENCE 


LOnmon AYLESBURY TORONTO, CANADA SYONEY, AUSTRALIA 


L6 
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NEW PLUG-IN UNIT 


For Wide-Band Dual-Trace Applications 


... with Tektronix Type 541 and Type 545 Oscilloscopes 


es 
: 
+ 


Response of both channels to the same signal 
A 0.6-ysec pulse is displayed on alternate 
0.1-usec/cm sweeps of the Type 545 Oscillo 
scope with the Type 53/54C Plug-in Unit 


Type 53/54C Plug-in Unit 
Characteristics 


VERTICAL RESPONSE 
With Type 541 and Type 545 Oscilloscopes 
Passband de to 24 m 
(3 db V¥_ db down at 24 mc) 
Risetime 0.015 usec 
With Type 531 and Type 535 Oscilloscopes 
Possband dc to 10 me 


Risetime 0.035 usec 


CALIBRATED SENSITIVITY 
Nine steps from 0.05 v/cm to 20 v/cm, 


accurate within 3% of the panel reading 


INPUT CAPACITANCE 
20 ut direct, 8 puf with 10x probe (P410) 
os little as 2.5 wut with 50x accessory probe 


ELECTRONIC SWITCHING 
Triggered—for alternate sweep presentations 
Free-running at about 100 kc—for single-shot 


presentations of two simultaneous transients 


*Price-——$275 (1061) 
Prices F.0.8. Portiand (Beaverton), Oregon 


*Pius duty if applicable 


: : : ' 
reve resvt SO POPE coer. ee H++++e+opene es 


The Type 53/54C Plug-In Unit, with the Type 541 or 
Type 545 Oscilloscope, handles dual-trace applications over 
a wide frequency range. Either combination provides two 
identical amplifier channels with a dc-to-24 mc frequency 
response, 15-millimicrosecond risetime. Electronic switching 
can be triggered, displaying two signals on alternate sweeps 
...0r free-running, switching at a rate of about 100 kc. Sep- 
arate controls for each channel provide for vertical position- 
ing, polarity inversion, sensitivity selection, and selection of 
ac or de-coupling. Either channel can be used separately for 
single-trace applications. 

The Type 53/54C is completely interchangeable among 
Tektronix Type 540-Series and Type 530-Series Oscillo- 
scopes. When used with the Type 531 or Type 535 Oscil- 
loscope it provides better overall passband and risetime 
characteristics (dc to 10 me, 0.035 ysec) than its predecessor, 
the Type 53C. 


Represented in Great Britain by 
LIVINGSTON LABORATORIES, LTD. 
Retcar Street, London N. 19 
Archway 6251 


Tekfronix, Inc. 


P. 0. Box 831D, Portland 7, Oregon, U.S.A. 
Phone CYpress 2-2611 + TWX-PD 265 + Cable: TEKTRONIX 
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The first of the Elac 
oe 99 
ELMAG 
Series of 

High Fidelity Units 


9 x 5 Elliptical Speaker 
Type 59T. 


This unit is designed to give good quality at domestic volumes, 
it can be operated successfully in conjunction with a normally good 
receiver. 


Where a Power Output Stage providing more than 4 watts is 
used, 2 or more speakers are recommended, 


Flux Density, 8000 gauss (27,500 Maxwells) Frequency 
Response 40-12,000 Cps. 


RETAIL PRICE 38/2 inc. Tax 
With Transformer 49/4 inc. Tax 


eA 


€ 


A 
eA 


—zz 
ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS BROAD LAWE TOTTENHAM W.15 «TEL 


TOTtenham 0505-9 
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$ 


SIEMENS 


CONTACT COOLED 
SELENIUM RECTIFIERS 


10,000,000 sold 


since 1950 


SIEMENS & HALSKE AKTIENGESELLSCHAEFT 


BERLIN »- MONCHEN 


FULL PARTICULARS FROM 


R.H. COLE (OVERSEAS) LTO. 


2, Caxton Street - Westminster - London S.W.1 
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ELECTRO ™ 
~ METHODS.: 


FOECEE UTD ( 55055 
(OF STEVENAGE ) 


- the foremost manufacturers of 


Our range of miniatures 
will soon include 


, a o 
Hermetically-sealed connectors, | tj Ba r | tj t | | | q g | aa i *¢ a 
Pressure-tight connectors, 
Quick-release connectors, 
Co-axial connectors, . . *4¢° 
reer connectors 
Combination Plugs and Sockets AND TERMINALS 
incorporating standard pins, a —_ , 
co-axial or high-voltage connections. Anew comprehensive range 
of miniature plugs, sockets, printed-circuit. 
connectors and terminals, specially designed 
and moulded in melamine, with gold-plated 
contacts, for use in Electronics, Aeronautics, 
Instrumentation and Industry, 


Now AVAILABLE FOR poner apueveay 
ees poe 


standard Te 


“acture 4 
manufactur 


cover 
cathode 


ATHODE 
VALVE CODE ICURRENT 
mA 


G75/3G 
GiBO/2 


os 
CATHODE ~ e 


CURRENT] MAINTAINING VOLTAGE (V) 
mA 


30 | | 1} | | if HHT 
30 | HT HT i 


190 
hh] 
GV2%G s 


: A 
is . . Hl | il! tl MH ll Ul HEL Mi iil | il 
Standard Telephones and Cables Limited 


VALVE AND TRANSISTOR SALES DEPARTMENT 
CONNAUGHT HOUSE 63 ALDWYCH LONDON W.C.2. 


TT 
| 
i} 
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Type GB 896 


(A.R.B. Ref. No. £3518) 


for loads from 2 to 35 Ibs 


“BARRYMOUNT” Air-damped 
Isolators have been specially de- 
veloped to provide assured protection 
for sensitive equipment against vibra- 
tion and shock. An outstanding feature 
is their remarkably uniform perform- 
ance over the full rated load-range 


Over 1,000,000 go into use every year 
for the protection of every type of 
air-borne equipment, from the lightest 
and most delicate instruments and 
electronic devices to apparatus up to 
140 lbs. weight. 


Superior vibration isolation. 


Improved shock absorption. 
Low permanent set and drift. 


Operation over wide temperature range. 


Minimum side sway. 


Wide load range with uniform performance. 


wave 1N_ENG 


AIR-DAMPED [YVTY Welly :SOLATORS 


A 


for technical bulletins: 


CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, S.E.11 (RE Liance 6556 
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MINIATURE 


CERAMIC CAPACITORS 


FIXED & VARIABLE 
FINISH: STOVE ENAMELLED OR BAKELITE COATED 


Wide choice for Radio 
T.V., all Electronic 
Appliances application 
and Interference 
Suppression 


TYPES 


DISC-—3 Types 
TUBE-—All Types 
PEARL 


DISC TRIMMERS 
TUBE TRIMMERS 
WIRE TRIMMERS 


Please apply 
for further 
details and 
Prices 


STEATITE INSULATIONS, LTD., 


25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15. 


Telephone : ti ; Ree EDGBASTON 5381/2. 
Telegraphic Address: “STEATITE-BIRMINGHAM, 15” 
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pay 
STERLING 
for your 


American Type 
Valves 


More and more the world’s governments .. . set 
makers . . . laboratories are standardizing on American 
types, valves which are obtainable anywhere in the 
world, valves ich you can get from BRIMAR witho 
expending dollars. 
BRIMAR valves are readi 
available everywhere, 
and with their cré4 
manship, precision of 
manufacture, are 
amongst the finest 
obtainable. 
Efficient... reliable... robust... BRIMAR VALVES are chosen 
for radio and electronic equipments in the fighting services 
and throughout industry. Their rugged dependability can 
contribute so much to your own products. 


BRIMAR everywhere 


The Valve of Va ” 


Dependable 


BR MAK RADIO VALVES 


Grandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND. 
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2-3 kW; Channelised “Transmitter er 


MULLARD 


LIMITE 


EQt 


The GFT .560 2isa2-3 kW channelised transmitter witha frequency range of 1.5-30 


Mc/s. It consists of three basic cabinets—r.f. unit, modulator unit, and power 
supply unit-combinations of which can be used to provide multi-frequency 
working as well as a number of different types of emission. The wave change 
facilities of the transmitter are both rapid and reliable—a valuable asset when 
the operating frequency is changed many times each day. The GFT'.560/2 is fully 
tropicalised, and its unit construction facilitates future expansion of the 
initial installation, should the need arise 

For use in conjunction with the GFT.560/2 there are ancillary units that enable 
the transmitter to be remotely controlled over a two wire telephone circuit: 
operational adjustments are dialled to the transmitter 

The versatility and reliability of this new Mullard transmitter make it 
particularly suitable for h.f. en-route, ground-to-air services and point-to-point 
communication networks A team of Mullard communication engineers is 
available to : » on the use of the GF'T.560 2 in such applications 


ABRIDGED DATA Frequency Range |.5—30 Mc.s Frequency 
Stability To Atlantic City 1947 standards Power Output 3kW. c.w., 
2kW m.c.w. or rit Types of Emission c.w., m.c.w., telephony, fre- 
quency shift A,1, A2, A3, F1 Output impedance 600 ohms balanced twin 
feeder Power Supply 400V, 50-60 c s, 3-phase. 


Mullard 


SPECIALISED ELECTRONIC EQUIPMENT 


MENT DIVISION: CENTURY HOUSE - SHAFTESBURY AVENUB- LONDON . WC2 


Misho) 
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Take a Pin- 


AND A MAP OF THE WORLD 


ee 


Marconi Instruments are / represented in 68 countries 


ADEN, Croter CUBA, Havana IRAQ, Baghdad POLAND, Warsaw 
AFRICA, SOUTH, Johannesburg CYPRUS, Nicosia ISRAEL, Tel Aviv PORTUGAL, Lisbon 
ARGENTINE, Buenos Aires DENMARK, Copenhagen ITALY, Genoa PORTUGUESE EAST AFRICA 
AUSTRALIA, SYONEY EGYPT, Cairo JAPAN, Tokyo Lourenco Marques 
AUSTRIA, Vienna EIRE. Dublin KENYA, Mombasa SAUDI ARABIA, /jedda 
BAHAMA ISLANDS, Nassau ERITREA. Asmere KOREA, Seoul SIERRA LEONE, Freetown 
BELGIAN CONGO, Bruxelles ETHIOPIA. Addis Ababa KUV‘AIT, Kuwait SPAIN, Madrid 

BELGIUM. Forest Bruxelles FINLAND. Helsinki LEBANON, Beyrouth SUDAN, Khartoum 
BRAZIL, Sao Paulo, Rio de janeiro FRANCE. Paris LIBYA, Tripoli, Benghazi SWEDEN, Stockholm 
BRITISH SOMALILAND, Berbera GOA. Cidade de Goa MALAYA, Singapore SWITZERLAND, Zuri 
BURMA, Rangoon GOLD COAST, Accra NEW ZEALAND, Wellingto SYRIA, Domascus 
CANADA, MONTREAL GREECE. Athens NIGERIA, Lagos THAILAND, Bangkok 
CEYLON, Colombo HOLLAND, Amsterdam, Hilversum NORTHERN IRELAND, Belfast TURKEY, letanbul 
CHANNEL ISLANDS, Guernsey ICELAND, Reykjavik NORWAY, Oslo U.S.A., NEW YORK 
CHILE, Santiago INDIA, New Delhi, Bombay, Calcutta NYASALAND, Blantyre URUGUAY, Montevideo 
CHINA, Hong Kong Madras PAKISTAN, Karachi VENEZUELA, Coracas 
COLOMBIA, Bogot: IRAN, Teheran PARAGUAY, Asuncion VUGOSLAVIA, Belgrade 


—_——— AM & FM SIGNAL GENERATORS * OSCILLATORS * VALVE 
VOLTMETERS * POWER METERS © Q METERS * BRIDGES 


MARCONI WAVE ANALYSERS * FREQUENCY STANDARDS » WAVE 
METERS * TELEVISION AND RADAR TEST EQUIPMENT 


Ld wide Adee 


MARCONI INSTRUMENTS LIMITED . ST. ALBANS 4 HERTPORDSHIRI TELEPHONI ST. ALBANS 456161 
TC 72 
B* 
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MODERN 
(echnical books 


MST & EP —— 


A complete list of Radio and Television books published for “ Wireless 
World” will be sent free on application to the address below. 


RADIO LABORATORY HANDBOOK 


By M. G. Scroggie, B.SC., M.1.E.£. This well-known practical work describing laboratory 
equipment and methods of operation has now been entirely re-written and greatly enlarged. 
Among the subjects considered are layout and furnishing of premises, methods of measure- 
ment, sources of power and signals, indicators and other instruments and circuit and 
signal measurements. There is a comprehensive reference section, and the text is supple- 
mented by many photographs, diagrams, graphs and tables. Sixth Edition. 


25s. net. By post 26s. 5d. 


FOUNDATIONS OF WIRELESS 


By M. G. Scroggie, B.Sc., M.I.E.E. Covers the whole basic theory of radio, from the 
most elementary principles. Receiver, transmitters, aerials, power supplies and 
transmission lines are dealt with, and television and radar techniques are introduced. 
No previous technical knowledge on the reader’s part is assumed. 8jin. x 5hin. 328pp. 


236 illustrations 12s. 6d. net. By post 13s. 6d. 


SHORT WAVE RADIO AND THE IONOSPHERE 


By T. W. Bennington (Engineering Division, B.B.C.). Shows how existing ionospheric 
data can be applied to everyday problems of short-wave transmission and reception. 
A new edition of the work, first published six years ago under the title Radio Waves and 
the lonosphere, this is to all intents and purposes an entirely new book. It has been com- 
pletely re-written, re-set in a new type, and 56 new illustrations have been added. 
8iin. * Shin. 138 pp. 61 illustrations. Second Edition 


10s. 6d. net. By post Ils. 2d. 


ADVANCED THEORY OF WAVEGUIDES 


By L. Lewin. Sets out the various methods that have been found successful in treating 
waveguide problems—the author selecting for discussion a number of topics as repre- 
sentative of the field in which the centimetre-wave engineer is now engaged. Many of 
these examples are concerned with the rectangular waveguide, but the reader will be 
able to apply the general principle to most of the cases encountered in practice. 


30s. net. By post 30s. 10d. 


Obtainable from booksellers or direct from the publishers at the address below. 
Remittances from overseas should be made by Money Order or Bank Draft in 
sterling on London out of a registered account. 


ABSOCIATED 


TECHNICAL BOOKS 


ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON. S.E.1, ENGLAND 
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PICK-UP and TRANSCRIPTION 
MOTOR 


Pick-Up (Mark II) 


he Connoisseur Pickup has a down 
ward pressure of only 5 grams and has 
a frequency range from 20 cs to 
20 ke's plus or minus 2 dbs on soft 
vinolite discs at 334 r.p.m 
Chis is distinguished by its supreme 
quality and high-class finish This 
; it for Hi-Fi enthusiasts 
obtained off a standard 


‘ening of coil by magnet 


placeable armature system 
ae 
: Variable 3 Speed Motor 


his is a hand=tedlepredict which meets with the most stringent 
requirements 
l Three speeds with 4",, variation by mechanical means. No 
braking action applied to motor 
The motor is a synchronous hysteresis type, running in 
substantial phosphor-bronze bearings 
The motor will remain in synchronisation with 25",, variation 
of line voltage 
Heavy full-sized die-cast platform, 15]in. ~ 13)in 
This unit is being used in considerabk 
numbers by Recording Studios and 
Sound Installations 


Well Green Lane, 
Brighouse, Yorkshire. 
Telephone: Halifax 69169 
Telegrams: Connoiseur, Brighouse 
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The name (& 
EM ira PE 


The World’s finest range of 


Magnetic Recording Tape 


is a specially developed thin base tape for 
“LONG PLAY" purposes, giving an increase 
of 50% recording time over general purpose 
tape ; 
Spool sizes: 3” (250’) 5” (850’) 52” (1200’) 
7” (1800’) 


is a standard thickness base tape giving maxi- 
mum sensitivity for “GENERAL PURPOSE” 


use 
Spool sizes: 3” (175’) 5” (600’) 53” (850’) 
7” (1200) 


“PEN TESTED" for professional applications 
Available on a range of spool sizes (including 
N.A.B. and European Centre Spools) covering 
all professional and domestic hub machines 


EMiITAPrPE 
ig used the world over 


by the leading broadcasting 

and recording organisations 
EMITAPE is suitable for all Tape Recorders 
EMITAPE wil! not curl or stretch — important 


features especially in the hot and more humid 
climates 


EMITAPE is wound ona variety of spool sizes 


to suit all possible recording requirements 


EMITAPE is anti-static, has high sensitivity 
and a low ‘print through’ factor 


ss ee INTERNATIONAL LTD. 
HAYVE S . wioot.eseE xX . Ew @G@teaAWNW D 


pales & Service Led. Mayes, Middiesex 
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WE. 
POWER 
TRANSFORMERS 


H.F. power transformers of outstanding effi- 
ciency are the latest additions to the Mullard 
range of high quality components designed 
around Ferroxcube magnetic cores 

Utilising the unique characteristics of Ferrox 
cube to the full, Mullard H.F’. transformers are 
smaller, lighter, and less costly than trans- 
formers using alternative core materials. These 
advantages are particuiarly marked in trans 
formers required to handle powers of up to 2kW, 
between the frequency range 2kc/s to 2Mc/s 
Mullard transformers are already finding wide 
use inapplications as diverse as ultrasonic H.F. 
power generators and aircraft power packs 
overating from an aircraft's normal A.C, sup 
ply. In the latter application, the low leakage 
FREQUENCY RANGE... . 2 Ke/s to 2 Mc/s field of Ferroxcube can eliminate the need for 
external screening, thereby reducing the size 
and weight of the transformer even further 
As with all Mullard high quality components, 
these H.F.. power transformers are designed and 
built to engineers’ individual specifications 
Write now for details of the complete range of 
components available under this service 


UP TO 2 kW 


Mullard Seapneder ewente angncts. 


Ferroxcube magnetic cores 


MULLARD LTD * COMPONENTS DIVISION + CENTURY HOUSE + SHAFTESBURY AVENUE + WC2 
MCIA 


Cc 
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10" BRONZE/CSB 
111/3 


ncluding 31/9 Purchase Tax 


Fiux Density 10,000 lines 
Total Flux 39,500 lines 
Speech Coil 
2/3 ohms or 12/15 ohms 
5 watts input 
Dust proof assembly 


addition to tte WHARFEDALE range 
brings high quality reproduction within reach of most 
pockets The cloth suspension and cone with 
bakelised apex give wide range smooth response, with 
a fundamental resonance between 30 and 38 cycles. 
Each speaker individually tested and calibrated. 

Phe 10in. BRONZE/CSB is suitable for use in the 
Bronze Reflex cabinet and other reflex enclosures. 
The unit is hand-made by experts to the same 
high standards as the more expensive Wharfedale 
CS speakers 


This new 


Whartedale 


WIRELESS WORKS LIMITED 
idle, Bradford, Yorkshire, Tel: Idle 1235-6. 


BRONZE REFLEX CABINET 
£14 


The Bronze Reflex Cabinet 
has been designed specially 
for the new 10in. BRONZE 
CSB unit, but it can be used 
with any good 10in. loud- 
speaker having an open baffle 
resonance below 45 c/s. 

This cabinet 
treated 


is acoustically 

and fitted with the 

new Wharfedale Acoustic 

Filter* which reduces dis- 

tortion at low frequencies and 

gives a smoother mid-range 

response. The bass is 
remarkably full, clean and crisp for such a 
small enclosure, and the loading on the cone is 
so well maintained that the 10in. BRONZE/CSB 
will handle peak inputs of 10 watts when re- 
producing heavy orchestral and organ music, 
The cabinet is strongly constructed from high 
grade jin. plywood, veneered walnut (oak and 
mahogany veneer to order at the same price). 
The front is covered with wuntarnishable 
expanded aluminium mesh, anodised bronze. 

* Patent App. No. 4483/56 


Another 
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DALY Electronic Achievement 


CAPACITORS IN REDUCED SIZES WITH 
FULL VALUES AND WORKING VOLTAGES 


= 
em tee ee eet ape Ament tere Seat ae 
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MOTOR STARTING 


DALY .comsensens 
be 


> re 
tor over © peers 


DALY (CONDENSERS) LTO, WEST LODGE WORKS, THE GREEN, EALING LONDON, W.5. 


SEND NOW for new leaflets with up-to-date information on 


this new range of capacitors. 


DALY has succeeded in maintaining full capacity values and 
working voltages in more compact designs specially suited to 
ultra-modern equipment. 

PHOTO-FLASH EQUIPMENT ~+ DEAF AIDS PRIVATE TELEPHONE 


INSTALLATIONS AMPLIFIERS D.C. POWER UNITS SPOT 
WELDING EQUIPMENT - TEST-GEAR - MAGNETISATION EQUIPMENT 


Behind DALY 


electrolytics, 


capacitors lies 20 years of making only 
highly specialized experience which engineers 
throughout the world are finding invaluable, and which is 


readily available to you. 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


Phone; EALING, 3127-8-9 Cables: DALYOON, LONDON 
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KLYSTRONS 


— EEE 


The range of Klystrons produced by the English Electric 
Valve Company comprises twelve standard types, two of 
which operate into the Standard X-band British 
Waveguide, whilst the remainder operate into the 
Standard American Waveguide 16. The frequency 
coverage can be varied, within certain limits, to meet 
the requirements of equipment designers. 


All valves are supplied with integral resonant cavity. 
Full particulars will be sent on request. 


“ENGLISH ELECTRIC’ 


a a on email on Waterhouse Lane, Chelmsford 
ENGLISH ELECTRIC VALVE CO. LTD. TE) Sn, te 


AP 0.37 
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HARTLEY-TURNER 


“315” 
LOUDSPEAKER 


Power Handling 
Capacity 


15 Watts Peak A.C. 


Flux Density 14,000 Gauss 


Voice Coil 
Impedance 


4 or 15 ohms. (Please 
state on order) 


Fundamental 


Resonance 30 c/s 


Frequency Coverage 25 c/s-15 Ke/s. 


Chassis Die Cast non-mag- 


netic alloy 
12}in. 
6}in. 
7 Ibs. 
9 Ibs. 


Overall diameter 
Overall Depth 
Nett weight 9 ozs. 


Packed weight 9 ozs. 


Retail Price 10 Guineas 
(Carriage paid in Great Britain) 


H. A. HARTLEY CO. LTD. 


66, WOODHILL, WOOLWICH, 
LONDON, 8.E.18. 


Phone: Woolwich 2020. Ext. CB32 


We cannot do the Indian 


Rope Trick but with 


CLEXIBLE 
QHAFTING 


We can operate any element 
requiring rotation or 
push-pull movement, or 
both, no matter if the 
controlled element is close 
to or at a distance from the 
control point. 
We can operate from an 
accessible point, switches, 
valves and other electrical 
and mechanical devices 
located in inaccessible 
places. 
We can, in fact, solve your 
problems. 
= 
Flexible Shaft 
"fe \ Handbook avail- 
(- 
3 
*' . 


able to technicians 
on request. 
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CO. OF CREAT BRITAEM LTD 
INBUSWTRIAL BIVISIaow 


BRITANNIA 
PANCRAS WAY. LONDON 
Telephone : EUSton 5393 


WORKS 


N 


ee | 


R.C.3 
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HIGH FIDELITY 


plus 
HIGH VERSATILITY 


Behind the new RCA High Fidelity Amplifier stands 
over a quarter of a century's skill and experience 
in designing professional sound reproducing equip- 
ment. This Amplifier includes several exclusive 
features entirely new to audio engineering, thus 
making it many years ahead of its time both in 
design and construction.* 


The resulting performance will be found to give a new 
meaning to high fidelity reception and a new realism 
to recorded music. 


The RCA High Fidelity Amplifier can be incorporated 
successfully into any existing home audio system. 
The versatility of its input and output facilities 
coupled with the wide measure of control afforded 
by the Pre-Amplifier means that it can be used in 
conjunction with most high quality audio equipment. 


Pre-am plifier 
and 
Main Amplifier 


48.0.0 


An Associate Company of Radio Corporation of America 
Lincoln Way, Windmill Rd., Sunbury-on-Thames, Middx. 
Telephone: Sunbury-on- Thames 3/01. 


PRE-AMPLIFIER 


INPUTS—Moagnetic Pickup 
B.78. 16 mv input for rated output. 300 c/s Turnover. 
6 DB Roll-off at 10 Ke/s. 
A.78. 14 mv input for rated output. 500 c/s Turnover. 
16 DB Roll-off at 10 Kes. 
L.P. 13.5 mv input for rated output. 500 c/s Turnover. 
12 DB Roll-off at 10 Kc/s. Flattened LF at 50 c/s to 
13 DB. 

R.LA.A. 11.5 mv input for rated output. 500 c/s Turn- 
over. 14 DB Roll-off at 10 Kc/s. 3 DB Flattening at 
50 c/s. 
Crystal Pickup. .35 volt with inbuilt equalisation from 
constant amplitude to constant velocity output 
enabling switched replaying characteristics to be 
accurately employed. 
Radio/Tape High Level 200 mv. Flat characteristic. 
Low level 50 mv. Fiat characteristic. 
Microphone 6.5 mv for rated output. Flat character- 
istic. 
Mixer Facilities for microphone input, with radio/tape 
gum inputs. se 

UTPUT. 1.2 volts from cathode follower stage. 
TAPE RECORDING OUTPUT. |.2 volts cathode 
follower independent of monitoring. 
BASS & TREBLE. Plus and minus 14 DB at 50 c/s and 
10,000 c/s. 
VOLUME. Twin ganged contro! giving correct 
radation. 

OW-PASS FILTER. Switched !0 Kes, 7 Ke’s, 
5 Ke’s and Flat, 
HIGH-PASS FILTER. inbuilt, attenuating below 
20 c/s. 
FILTER SLOPE. Variable to 35 DB per octave. 
POWER REQUIREMENTS. 375 v7 ma, 6.3 v1 
amp. 

MAIN AMPLIFIER 


OUTPUT. 12 watts rated. Peak in excess of 20 
watts over 25-20,000 c/s. 

DISTORTION. Total harmonic less than .1°/, at 
10 watts—700 cycles. 

NOISE LEVEL. 85 DB below rated output. 
DAMPING FACTOR. Variable from positive to 
negative values. 

FREQUENCY RESPONSE. Within 0.2 DB 
20—25,000 c/s 4 0.5 DB 10—60,000 c/s. 
FEEDBACK. 40 DB total. 

OUTPUT IMPEDANCES. 4 ohms, 7 ohms, 15 
ohms. 

INPUT VOLTAGE. |.2 v. for rated output. 
ANCILLARY POWER SUPPLIES. 75 Volts 
45 milliamps. 6.3 volts 2.5 amps available for VHF 
Tuner, Pre-amplifier and Tape Reproducer amplifier. 
POWER CONSUMPTION. 130 VA at full load. 
AC Input 100/150 and 200/250 volts, 
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WAVEGUIDE COMPONENTS 
for the Q@-band 


wavemeters and reference cavities, 
standing wave indicators, attenuators, 
. directional couplers, waveguide switches, 
made nitl H ilger Precision _ isolators, crystal holders, 
thermistor mounts, 
drawn or precision electroformed guide, 
waveguide benches and pillar supports, etc. 


All components are based on the standard size WG 22 with internal dimensions 
of 0.280in. by 0.140in. They are normally fitted with U.K. standard, pressurized, 
screwed-ring connectors with plain flanges but choke flanges or U.S.-type 
flanges are also available. The usual external finish is silver plating flashed with 
rhodium (satin chrome for benches and pillar supports). 


For full details write for catalogue (W.7). 


HILGER & WATTS LTD., 98 ST. PANCRAS WAY, LONDON, N.W.1I_ Tel.: GULLIVER 5636 


Makers of precision scientific apparatus for more than a century 


THE GUARANTEED COMPONENTS DESCRIBED 
BELOW HAVE BEEN ACCLAIMED BY THOUSANDS 
AS THE FINEST OBTAINABLE. 


Full constructional details, point-to-point wiring diagram and alignment 
instructions are given in our Technical Bulletin DTB.8, price 1/6, 


P.M. SCALE. A bronze finished scale with yellow markings (0-20 Log) 
for use with all types of F.M. tuners or receivers. Consisting of metal 
scale, pointer, cord drive spindle, pulleys, 2\in. drum, cord and instructions 
for the assembly of the cord drive. The scale measures 5 = 3in. and is for 
a cabinet aperture of 4 ljin., price 9/-. 


RDT.1/10.7 Mc/s. A transformer for use in ratio discriminator type 
circuits. Can size lfin. square < 2jin. high Secondary winding of 
bifilar construction, iron dust core tuning, polystyrene formers and silver 
mica comdensers, price 12/6, 


PDT.1/10.7 Me/s. A miniature phase discriminator transformer for use 
in frequency modulation detector circuits where the limiter/Foster-Seeley 
type of circuit is employed. Designed for carrier deviation of 75 Ke/s 
Ok 1.5 Screening can 1j iin. square, price 9/-, 


j ' HT 250V: 60mA 
TUNING POWER REQUIREL HTRS 6-3V {SA 


IFT.11/10.7 Me/s. A miniature 1.F. transformer of nominal frequency 
10.7 Me/s The transformer is primarily intended for the I.P. stages of 


5 7 oe 
frequency modulation receivers and converters. The Q of each winding 
is 90 and the coupling critical. Dimensions as PDT.1, price 6/-. 
7 . IPT.11/10.7/L. As IFT.11/10.7 but with secondary tap for limiter input 
circuits, price 6/-. 


Coil Type Li, Ti, and T2. These coils are specially designed for use in the *‘ MAXI-Q " P.M. TUNER, price 3/11 each 
Chassis and screens for the above unit. completely punched in aluminium, price 7/6, 


Obtainable from all reputable hists or direct from works. GENERAL CATALOGUE covering technical information on full range of components, 
l/+ post free 


DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: 

** Maxi-Q F.M. TUNER UNIT assembled and valved at £9/19/6 inc Power pack at £3, ‘‘OSRAM” F.M. TUNER completely 
assembled and valved at £30 /16/- in« 

* MULLARD 3 VALVE 3 WATT HI-FI AMPLIFIER 16 swg aluminium punched chassis, 10/6. 

Complete metalwork for the T.C.C. Printed Circuit version of the ‘* Osram ” 912 Amplifier, 11/-. 

Mullard 5-10 Type \”’ and * B” pre-amplifiers—Chassis and Printed Gold Finished Front Panel, Type ‘‘ A,” 8/6. Type “‘B” 12/6. 
Separate printed Gold finished Panels available, Type ‘A’ 16. Type ‘B’ 2/6. 
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Delaron 
(by De La Rue) 
does a double act for you 


You already know DELARON as a laminated 
insulant of precisely known dielectric values 
and mechanical properties which fully meet 
all British Standard and Ministry specifications 
at every grade. It is used as a controller of 
electricity, from loudspeaker spiders to 
insulating washers. 

But do you know about the second half of the 


double act by DELARON laminates ? 


In its copper-clad form it is the basis of most 
of the printed circuits in radio, television, 
radar and electronic 


computors—the new, 


simpler and cheaper method of circuit 
manufacture. 

You should use DELARON laminates. 

For information, advice and service get in touch 


with Dept. DBA, Thomas De La Rue & Co Ltd 
84-86 Regent Street, London, W1. 


*DELARON ' ts a registered trade mark 
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ELECTRONIC MINIATURES 


Make contact with Ardente Acoustic Labora- 
tories Limited, for details of high-quality 
MiniatureEarph » Transformers ,Switches, 
Volume Controls, Plugs and Sockets; also of 
the widely-known ARDENTE Hearing Aids. 


SUB-MINIATURE 
TRANSFORMER 
To 


«x 


Of robust construction; its unique design of laminations 
enables Transformer characteristics to be closely controlled 
despite its small size Weight 12 ozs. Lead-out wires 


are colour coded for phase sense of windings applications 


Specially designed apparatus, capable of detecting one short 
circuited turn of 50 SWG in 5,000 turns, is used in manu 
facture to safeguard against premature failure caused by 
electrolytic action on the fine wire at short-circuited points 


A comprehensive range is available. A typical example is 
a Transformer with primary inductance of 100 Henries with 
no D.C. in the winding 


primary inductance with D.« 


The graph shows variation of 
in a similar unit 


Special designs of Transformers are produced to meet 
individual requirements 


THE MINIATURE EARPHONE 
will be featured in a following advertisement; 
details will gladly be sent on request 


= 


/ 
y 
} ‘™. Details on request to 


ARDENTE ACOUSTIC LABORATORIES LTD. 
8-12 Minerva Road, North Acton, London, N.W.10 
Telephone: ELGar 3923 (5 lines) 


ELECTRONIC 
COMPONENTS 
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OHMS? 
RATING? 
TOLERANCE? 


oe it’s easy with LFA'B 
Continuous Storage Units 


Thousands of LAB Continuous Storage Units are 
daily solving the problem of control and storage of the 
great range of resistors. Compact, and capable of 
stpring up to 720 separate resistors, LABpak make 
selection positive, simple and speedy. Now that 
Ceramicaps, Histabs and Wirewound resistors have 
been added to the carded range, the usefulness of 
LABpak storage units is enhanced. 

FREE with any purchase of the LABpak range, 
these units are the complete answer to the storage 
problems of small production units, laboratories, etc. 


MAKE UP YOUR ORDER TODAY 
— DELIVERY EX-STOCK 


All LABpak resistors are carded in ohm‘c value, rating and 
tolerance, co'our indexed and tabbed for easy selection. 
The LAB Continuous Storage Units are available from your 


normal source of supply, but more detailed information and 
literature can be obtained from: 


THE RADIO RESISTOR CO. LTD. 


50 ABBEY GARDENS LONDON * N.W.8 
Telephone: Maida Vale 5522 
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Distortion Corrected- 
Transmission Perfected 


The Regenerative Repeater TRR 1 is 
a start-stop, five unit code equip- 
ment, designed to correct distortion on 
long line or radio telegraph circuits. 
It covers the speed ranges 45, 50 

or 75 bauds, and 

accepts signals with up 

to 49%, distortion. 

Noteworthy 

features for use 

on radio circuits 

are the rejection of 

short duration 

spurious start sig- 

nals, the automa- 

tic insertion of correct 

length stop sig- 

nals under deteriorating 
conditions, and the 

retransmission of long space 

signals during setting up. 


—_- REGENERATIVE REPEATER T.R.R. 1. 


For line or 
radio telegraph 


circuils 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD 


RADIO AND TRANSMISSION DIVISION, STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2. 
Telephone: TEMple Bar 9262. Cablegrams: Strowgerex London 


AT1462!-—-8X107 


4 fom 
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SONIXGRAM 


REGD. 


A COMPLETE DOMESTIC HIGH FIDELITY SYSTEM 


Truvox TRIU Mk.lil Tape Unit | 


PABO-t Tape Pre-Amp and Armstrong FM 56 Tuner 

@ Permeability Tuning @ Freedom from 
Drift @ Magic Rye Tuning @ 

HT Supply Socket 


Collare 2010 Transcription 
Gramophone Unit 


Armstrong Labyrinth 
Loudspeaker 
Enclosure 


Revolutionary new design 
Offering hi-fi reproduction 
from a cabinet small enough 
to blend into any home 
Goodmans AUDIOM 
Plessey 

Votce Cot 

with fully 

matched Cross-over Network 


Complete £30 


Armstrong AlO Amplifier 
& Control Unit 


All units are available separ- 


- c ately, and i | 
Price ccomm.ers) £200 pg 


| ARMSTRONG WIRELESS & TELEVISION CO. LTD. WARLTERS RD., HOLLOWAY, LONDON, N.7. Tel. NORTH 3213/4 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Illustrated are a few signal lamps 
taken from our wide range. The 
insulation of every Arcolectric signal 
lamp will resist a flash test of 1,500 
volts A.C. The S.L.90 illustrated 
here is a typical Arcolectric low 
voltage signal lampholder. Ie is 
designed to accept popular M.E.S. 
bulbs. The bulb is accessible from 
front or rear of panel. The domed 
plastic lens surrounded by a polished 
chrome bezel gives a most attrac- 
tive panel appearance. This holder 
can be fixed in a single }in. hole. 
The mains voltage signal lamp 
SL88/N is supplied complete with an 
M.E.S. neon tube and a suitable 
series resistance. 


W ite for Catalogue No. 129 


c KRCOLECTRIC 


SWiTCHES-tUtTo 
: = S.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES) 
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ADVANCE COMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. Telephone : HAinault 4444. 


AWULE 


CIRCUIT MAGNIFICATION METER 


INA HK . 


MAL 


Direct reading of 
“OO. Range 10-100 


°C" by substitution 
Rapid calculation 


og e cape 
The “TI” is an easily operated and of “L* and ‘7 
convenient instrument for making R.F. No *Set-Zero’” 
measurements of circuit’ magnification 
(‘Q”), inductance, capacitance, and power 
factor at frequencies between 100 ke/s and Small & portable 
100 Me/s. Its portability and excellent (154” x 1OL” x 64”—14 Ib.) 
specification make it a valuable addition 
to the electronic laboratory as well as for 
production testing. 


problems 


MODEL TE "Rr" £55 


Full technical details in leaflet W/31 
available on request. 


ADVANCE COMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ESSEX. _— Telephone : HAlnault 4444, 
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AES? TRADE 


TRANSFORMERS 


for transistor circuits 


" & 
< 072 


4 


Type KS—!IcYQ—43 Interstage 
» KS—00cYQ—2I Output 
(Size 1g” x 1p" x 14") 
Specially designed for maximum performance with 


200mW transistor amplifier circuit developed 
by Mullard Ltd. 


CHARACTERISTICS 


0.db = 150mW 


Input 630mV rms 


CYCLES PER SECOND 


Manufacturers’ prices and details upon request. Our Design 
Services always available Small Transformer Specialists. 
Enquiries invited. A.l.D. Approved. 


BELCLERE TRANSFORMERS 
P.O. BOX No. 22 
117, HIGH STREET, OXFORD 


Phone: Oxford 48362. Cables: Beiciere, Oxford 
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OPPORTUNITY FOR 
“WIRELESS WORLD”! 


A WONDERFUL 
READERS OF 


Now’s the time to join the 
Scientific 
Book Club 


You Buy Books published at 
10, 12, 15- for ONLY 4/- 


Each month, the Scientific Book Club brings to its members the fasci- 
nating story of the march of modern science, told in thoroughly depend- 
able books by the front-rank scientific writers of our dated, vital, 

constructive contributions to Man’s unceasing 
struggle to solve the problems of the Universe. 
And although the ordinary editions of these 
books are sold to the general public at 10/6, 
12/6 or 15/-, THE PRICE TO MEMBERS 
OF THE SCIENTIFIC BOOK CLUB IS 
ONLY 4/-. Remember, too, that Scientific 
Book Club selections are full-length and un- 
abridged. They are printed on good quality 
paper, well bound, with an attractive picture 
jacket These are, we say with certainty, 
books that you will be glad to read, proud to 
own. The Scientific Book Club brings these 
reat books to you each month; helping you to 
Build up, at remarkably low cost, a first-class 
collection of scientific books. Now is the time 
to join! 


LOOK AT THESE SPLENDID 
TITLES! Recent and forthcoming selec- 


iw onl A" to members—include p24 

2) THE ohn Crom 

FULL LENGTH by HL at 15s.); ) THE dRtTiSHt SEASHO 

G. Vevers (10s. 6d.); 

FULL SIZE HE COMMON UNDERSTANDING & 
Robert Oppenheimer (10s. 6d.); POW 
‘ODAY AND TOMORROW by R. S. 

Richardson (15s.); THE SEALS AND THE 

CURRAGH by R. M. Lockley (15s.); PIG- 

MIES AND DREAM GIANTS by Kilton 

Stewart (16s.); GUIDE TO THE PLANETS 

by Patrick Moore (21s.); EXPLAINING 

THE ATOM by Slig Hecht and Eugene 

Rabinowicz (12s. ) All wonderful 


The Sci ntific Book 
Club is owned and 
controlled by Foyles, 
the world - famous 
booksellers 


The most specteculer 
publishing achievement 


pwuuwe 
of the century. Dis- ~ OO PNP 


of When you 4 
& 


criminating readers in 
all perts of Britain— 
as well as many thou- 
sands overseas—depend 
upon the Scientific Book 
Club's selections to keep 
them abreast of the 
best scientific books 
published. 


join the ¢ 
Scientific Book Club you can obtain a 
, copy of Pierre-Joseph Redouté's 
SES (twenty-four full-colour plates. 
' one ie framing) FREE if you enr 
a rier 
] and address (with 4s. 
first book), mentioning 
» and your gift will be sent to you. ¢ 


-_---T-e-eeeeeeeee?* 
i 


--- FILL IN THIS ENROLMENT FORM TODAY - - - 
The Scientific Book Club, 121 Charing Cross Rd., London, W.C.2. 


I wish to join the Scientific Book Club and agree to purchase the 
selected book issued each month to members at a cost of 4/- (postage 
9d ] agree to continue my membership for a minimum of six books and 
thereafter until countermanded Wireless World, July, "56 


You may enrol through your usual bookseller 
Uo he is a member of Associated Booksellers. 


*I will pay for selections on receipt. 


ey! costs, 


Or if you wish to save time, , postage and ees 
-mont s.6d., 


you may send an advance scription. § 
twelve-months 57s. 


*l enclose 28s. 6d./57s. (strike out it not licable). 


vy 


*Place x in the space above, as required. 


Name . 
BLOCK LETTERS PLEASE 


Address 


Overseas envelments (prices as for inland) must 
be accompanied by an advance subscription. 
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The ‘Aeroplane’ Photograph 


DEAD ON TRACK 


Rapid, accurate tuning of an aircraft’s radio 


is of the greatest importance to its navigation and 
communications. For this purpose, G.E.C. Quartz Crystals are 
unexcelled in their consistency and accuracy, factors which are no less 
important with ship and shore radio equipment or wherever the 
highest standards of efficiency and reliability are 


required. 


= &G6.C QUARTZ CRYSTAL UNITS 


SALFORD ELECTRICAL INSTRUMENTS, LTD., PEEL WORKS, SILK STREET, SALFORD, 3. 
LONDON OFFICE: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. TEL: TEMPLE BAR 4669 
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD., OF ENGLAND 
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CONNOISSEUT’ 5 sceo motor 


The turntable with a 4% variation on all three speeds. 


The Connoisseur motor is made for the per- 
fectionist. it is one of the finest turntables in the 
world. 


The speed change is arranged mechanically and 
gives a 4 per cent variation on all speeds. A 
synchronous motor, which is virtually vibrationless 
with low noise level and hum induction, maintains 
a constant speed at all settings. There is no 
braking action to obtain speed change. 


The 12-in. turntable is lathe turned in non-ferrous metal. The 
main spindle, which is precision ground and lapped to mirror 
finish, runs in phosphor bronze bearings. Matching Connoisseur Pick-up 
Mark Il with a frequency range 
A sound, precision engineering job, the Connoisseur motor from 20-20,000 cycles 


provides the foundation for perfect reproduction, Pick-up complete with | head 
fitted with Diamond armature 


Price £20, plus P. Tax £8/I1)-. €8/15/- plus P. Tax €3/14/10. 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Halifax 69169. Grams: Connoiseur Brighouse. 


OVERSEAS AGENTS MAIN DISTRIBUTORS 
SOUTH AFRICA; Y ct y 63, Strand Stree j AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street, 
lrown. CANADA: The A il Electric Co ‘ 44, Danforth Roa Sydney, and J. H. Magrath (Pry.) Ltd., 208, Little Londsdale Street, 
Toronto 13, Ontari NEW ZEALAND: Turnbull & Jones Ltd Melbourne EAST AFRICA: International Aeradio (Bast Africa) Ltd., 
Head Office, 12/14, Court Place, Wellington. HONG KONG P.O. Box 3133, Nairobi. MALAYA 


Eastland Trading Co., 1, Prince 
The Radio People Lid han Road, Hong Kong Street, Singapore 


FM (VHF) TUNER RADIO & RADIOGRAM 
CHASSIS COMPLETE CHASSIS TYPE H.4. 


« Cc MAINS: A.C. 200-250 volis, 50 cycles 

SELF POWERED FOUR WAVEBANDS: Lonz-1,000- 
CIRCUIT: Permeability tuned super 2,000 meres, 300-150 ke’s. MEDIUM 
heterodyne with R.P. stage and additive pce 187-540 metres, 1,600-640 ke/s. SHORT 


mixer S stage LF. amplifier, Ratio 16-50 metres 19-6 me's. V.H.F. (Fre 
detector and triode sudio-amplifier quency Modulated 87-101 moe. 
Magic eye tuning indicator, Latest type Intermediate frequencies 10-7 mo/s. and 
all glass miniatore B.V.A. designed tor 471 kes, VALVES. B.V.A. Giass-sea! 
F.M. application EBCO8S6 two EF89 miniature of latest type Developed 
EABCSO EMSO. 6X4 specifically for frequency modulation 
receivers ECC85,. ECHSi. EFS#® 
FREQUENCY RANGE CONTROLS: Two EABC8O0, ELS4, EZ80. EM80. Hich “ Q’ 
front panel controls, OF ¥-FM-GRAM \ inductances used throughout. Separate 
AND FM TUNING At rear Preset , Ferrite rods are used for medium and 
volume control for adjusting output level long waves and all other coils have high 
DIMENSIONS: front panel 10)in performance adjustable iron dust cores 
5Siin.; depth trom front panel 6/in Signal and oscillator circuits of V.H.F 
depth overall including knobs, 7\in section are permeability toned and 
CONSUMPTION 22.5 watts ganced. The oscillator is temperature 
compensated for sero drift and enclosed 
in die-cast case for minimum rediation 
@ Designed tor use in conjunction with radiograms, re ee 
Ceivers with pick-up sockets, tape recorders and Quality EXTRAS 
Amplifiers 


ESCUTCHEON FOR DIAL. Plastic extrusion, availabie in 
@ Switching is neorporated for direct intercommunication brown or cream. Made to fit wood panels fin. thick 
The tuner is connected to the piek-up leads transferred to the MATCHED SPEAKERS Goodmans Sin. or 1%. P.M 
tuner so that GRAM or FM may be selected without changing RECORD CHANGERS. Fully automatic B.S.R. latest model 
Quy connections e Monarch." a 


ALL GOODS are FULLY GUARANTEED and BUILT TO THE HIGHEST 
QUALITY and TECHNICAL STANDARDS 


THIS F.M. UNIT OFFERS THE HIGHEST VALUE BUILT FOR THE CONNOISSEUR OF QUALITY 
TO THE CUSTOMER MUSIC REPRODUCTION 


price §]7-10)-() inc. tax price § 27 -16-() ine. tax 


Please write fer details of these excellent Unitg COCO @ Oe nee ee eee 
FULL TRADE TERMS AVAILABLE “Waite ALGO FOR OSTANG OF 
97, VILLIERS RD., LONDON, N.W.2. PREAMPLIFIER 
TELEPHONE: WILLESDEN 6678 FOR THE 
COMPANY LTD. New COLLARO Tape Transcriptor. 
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MARCONI instruments 
stand the test of time 


Originally designed more than ten 

years ago! Yet the current models of 

the **144” and ‘*329” are still in 
demand and readily available. 


THE MARCONI 
STANDARD 
SIGNAL GENERATOR 
Type TF 144G 
THE MARCONI 


ae all 
Nearly 6,000 instruments of this well-established CIRCUIT MAGNIFICATION METER 
series are in use, and the continuing steady demand Type TF 329G 
proves that the design has withstood the test of time 
rhe outstanding features of the latest TF 144G are Marconi TF 329G is well known for 
Carrier frequency range, 85 kc/s to 25 Mc/s with accuracy. The important attributes of the instrument 
alternative ranges down to 20 kc/s. Special models for are:— Magnification range, 0 to 500, Internal variable- 


Another instrument of long standing popularity, the 
its reliability and 


. anal y poten . capacitor range, 40 to 450U4F; provision for connec- 
- « ri ) 
use up to 70 Mc/s. Dummy aerial for receiver testing ting external capacitor or special-purpose test jigs 


Alternative mains/battery operation. Incremental Incremental capacitor for Q measurement by bandwith 
tuning at all carrier frequencies. Output range, | »V method. Internal oscifator range, 50 kc/s to 50 Me/s; 
to 1 volt. Amplitude modulation up to 715% depth direct measurement of Q at lower frequencies by the use 


measured by fundamental method. of an external oscillator. 

The TF 329G can be used in conjuction with an a.f. os- 
cillator to make direct measurements of Q on television 
line transformers at 10 kec/s, or indeed on any coils at 
frequencies down to SO c/s. 


Send for our booklet: MEASUREMENTS BY @ METER 


“AAR ONI AM & FM SIGNAL GENERATORS OSCILLATORS VALVE 


VOLTMETERS * POWER METERS Q METERS BRIDGES 
INS t RUMEN T Ss WAVE ANALYSERS « FREQUENCY STANDARDS - WAVEMETERS 
TELEVISION AND RADAR TEST EQUIPMENT AND SPECIAL 


TYPES FOR THE ARMED FORCES 


MARCONI INSTRUMENTS LTD. ST. ALBANS, HERTFORDSHIRE. TELEPHONE: ST. ALBANS SéI6i 
London and the South: Marconi House, Scrand, London, W.C.2. Tel: COVent Garden 1234 
Midlands: 19, The Parade, Leamington Spa. Tel: 1403 North: 30 Albion Street, Kingston-upon-Hull Tel: Hull Central 16347 
REPRESENTATION IN MOST COUNTRIES 
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MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


The ADAPHONE 


enables the deaf to hear TV and Radio pro- 
grammes in comfort and safety and with a clarity 
unobtainable when using a hearing aid for this 
purpose. It is also ideal for those with normal 
hearing who wish to hear the programmes with- 
out disturbing others 

The Adaphone has an attractive grey plastic case 
sin 2in 1 jin Weighted straps hold it 
in position on any chair arm. The input is 
matched for 2 to 10 ohms connection and the 
transformer tested to withstand 2,000 volts D.C 
Ihe listener can adjust the volume to his in 
dividual need without affecting the loudspeaker 
volume 

Tone control is obtained by alternative output 
sockets; ‘ Normal’ and ‘ High.’ 

The M3 mode! has Automatic Volume Com- 
pression 

A low-impedance insert-type magnetic miniature 
receiver of D.C, resistance 30-40 ohms is supplied, 
but a bone-conduction receiver is available in- 
stead, at extra cost, for those who prefer it 


MODEL ™4 or plete with miniature earpiece 
standard earmould, and leads aiwio 
MODEL M} corporating Automatic Volume 
Compression, complete as above ais 0 


on MS. Incorporating Loudspeaker Switch 
ilent ten ais 0 


Obtainable through all leading Radio Dealers or direct from 
Multitone Electr mpany Limited 


inquiries st i be addressed { 


MULTITONE ELECTRIC CO. LTD. 


223-227 St. John Street, London, E.C.|. 


PIONEERS (IN SOUND AMPLIFIC 


YOU'RE ON THE RIGHT TRACK with 


components 


In design, dependability, accuracy and freedom from wear 
these Egen components are quite outstanding. They are backed 
by anrivalled experience of the requirements of television and 
electronic equipment manufacturers. 

nh 


DUAL POTENTIOMETERS 
with concentric operating 
spindles. Incorporating many 
outstanding design features, 
including multiple contact 
rotors and thorough screen- 
ing between sections. Control 
spindles can be supplied to suit customers’ 
requirements. Type 136 less switch. Type 
137 with SPST switch. Type 138 with 
DPST switch 


PRE-SET POTENTIOMETERS 


Completely enclosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver-plated for quick solder- 
ing. Fully insulated spindles with inte- 
gral control knobs. Tapped for 2-hole 
6 B.A. fixing on 2’ centres. Type 126, 
wire-wound. Type 127, carbon. 


MINIATURE POTENTIOMETERS 


}” diameter: utmost reliability within a 
very small compass. Positively located soldering tags, silver- 
plated for easy soldering. All steel parts rustproof. Standard values 
available, from 5000 ohms to 2 megohms. Type 115 less switch, 
Type 105 with specially designed 2-pole Q.M.B. switch. 


CONCENTRIC SWITCH POTENTIOMETERS 


Thorough screening between 
switch and potentiometer. Con- 
centric operating spindles give 
independent operation of switch or 
potentiometer with ‘one-control’ 
simplicity. Quick make-and-break 
action mains switch. Knob location 
to suit specified reqnirements, 
Type 154 with SPST switch, 
Type 155 with DPST switch. 


The wide range of EGEN controls includes also: Standard Carbon 
Potentiometers Type 102, Pre-set Resistors, Inductance Coil 
Assemblies, Sub-Miniature Potentiometers, (for use in miniature 
electronic apparatus) and TV Aerial Plug and Socket. 


EGEN ELECTRIC LIMITED 
CHARFLEET INDUSTRIAL ESTATE 
CANVEY ISLAND - ESSEX - Phone: Canvey Island 691/2 
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PHOTO-ELECTRIC CELLS 


Cinema-Television Limited have been designing and 
manufacturing photo-electric cells for over a quarter 
of a century as a result of which they can now 


offer a service and ‘know-how’ second to none. 


With over 80 different types of photo-cell in the 
current manufactured range there is a type suitable 
for practically every @f#wn application and an 

cell manufactured in 
the world. 


particular 
ial cells where 


on request. 


CINEMA Besse ashe) Baa 


A COMPANY wiTHitiw THE RANK ORGANIBATIiON Limires 


WORSLEY BRIDGE ROAD  - LONDON - 5&.E.26 
HITHER GREEN 4600 
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Buller’s ceramics 


FOR INDUSTRY 


We specialise in the manufacture of —PORCELAIN 
for general insulation 


REFRACTORIES 


High quality materia! and 
dimensional precision are 
attributes of Bullers die- 
pressed products. 

Prompt delivery at com- 
petitive prices. 


FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 


for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 2138! (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 


Ironworks : TIPTON, STAFFS 
Phone: Tipton 1691 


London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
Phone : MANsion House 9971 


EXPAND AND 


LABORATORY BALANCED. The TSL 
LORENZ LP312-2 is a main bass, I2in. diaxial 
speaker combined with two LPH6S electro-mag 
netic high frequency TREBLE units permanently 
mounted coaxially across the front of the main bass 
speaker at such an angle to give full spherical 
binaural response All are laboratory balanced 
and matched for perfect tone with a frequency 
range of 20 cycles to 22,500 cycles essentiaily level 
output To ensure level frequency response the 
voice coils of the two treble speakers are fed through 
a specially designed crossover network which 
balances the frequency response of the three 
LP 312-2 speakers as a combined unit 


IMPROVE ANY 


The TSL LORENZ LPH 65 is the basic trebie speaker 
used in the TSL LORENZ Sound System. Round 
in shape to ensure smooth, melodious sound the 
plastic cone is fully tropicalised. Special features 
are the super high flux density magnet of 17,500 
gauss and non-perforated back plate 


SOUND SYSTEM 


SPECIFICATION LP3I2-2 


IMPEDANCE [5 ohms; PREQUENCY RANGE 20-22,500 «s; POWER 
RATING 25 w.; PEAK POWER RATING 40 w.; DIAMETER Bass {2} inches 
Treble 24 inches; DEPTH Bass 7) inches Treble 2 inches; BAFFLE OPENING 
10j inches; SPEECH COIL DIAMETER Bass |.5 inches, Treble § inch 


Treble 17,500 gauss; INTERMODULATION 


SUPER HIGH FIDELITY THIS YEAR 


Let your ears be your judge .. . crisp, 
clear, natural reproduction without coloration 
with TSL LORENZ speaker units. Ten years 
ahead in engineering and design, this speaker 
unit will enable you to design and build up a 
sound system in your own home which will 
truly add the miracle of LIFE to the magic of 
music... 


No Extra Cost. You get these extra features at 
no extra cost with every TSL LORENZ Sound 
system . . . Greater output and more sensitivity 
. heavy duty oversize speech coil. . . Super 
high flux magnet .. . Permanently flexible 
self-damped cone . . . Multi-parameter cone 
fully tropicalised . . . Sealed in air gaps , 
built-in centralizing device for perfect gap 
alignment. 
Improve your own H.F. Sound System. For those 
devotees of high quality who possess bass speakers fitting one 
or more LPH65 treble units will greatly extend your range 
of super fidelity reproduction They are, without a doubt, 
the most sensitive and efficient treble reproducers research has 
revealed to date The non-perforated back plate ensures 
that the LPH65 can be used with any other specker irrespec- 
tive of make or type without interaction taking place 


SPECIFICATION LPH65 


HIGH FREQUENCY CONE-HORN TYPE TREBLE UNIT. 

IMPEDANCE 5.5 ohms: FREQUENCY RANGE WITH 

SUITABLE HIGH PASS FILTER CONDENSER 2,000. 
22,500 c/s; POWER RATING AS A SINGLE 


SINGLE UNIT 5 w.; DIAMETER 2; inches; 


FUNDAMENTAL RESONANCE Bass 20 c’'s., Treble 1,600 c/s.; FLUX UNIT 3 w.: PEAK POWER RATING AS A 
DENSITY Bass |7,500 gauss 
ee 


PRODUCTS under 05 CROSSOVER FREQUENCY 2,000 c's r ORENZ DEPTH 2 inches; BAFFLE OPENING 2j inches 
FINISH: Grey and blue vitreous anti-corrosion stove enamel 
RETAIL PRICE £14.19.6 (not subject to Purchase Tax) PRICE 39/6. (including Purchase Tax) 


Exclusively distributed throughout Gt. Britain and the Commonwealth by @ Details of Boss-Reflex enclosures for the TSL LORENZ LP312-2 may be obtained from 


TECHNICAL SUPPLIERS LTD., HUDSON HOUSE, 63 GOLDHAWK RD., LONDON, W.12. SHEpherds Bush 2581 4794 
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for precise control of superior electronic equipment 


— moulded track potentiometers by | Plessey 


COMPACT 
The physical confines and electrical parameters of modern electronic equipment makes unprecedented demands 
on the component manufacturer. His product must almost invariably be smaller than its predecessor and 
more efficient and durable. These potentiometers provide an outstanding example of what can be achieved 
to meet the present requirement. 


ACCURATE 
Moulded track potentiometers by Plessey possess a high standard of stability within a wide range of operational 
temperatures and can be stored for extended periods without deterioration. They can be manufactured to 
conform, within strictly specified limits, to a designed pattern of values at various positions on the track. 


DURABLE 
The outstanding reliability of these potentiometers is a tribute to the Plessey Research 
and Development engineers whose efforts to meet the stringent Services requirements and 
the critical demands of the Commercial market have resulted in products of superior 
design and function. 
Miniature Type M H 2 
A high quality potentiometer for commercial laboratory and Services application. Services 
Specification RCS122. The standard version is fitted with spindle and panel humidity seals. 
GENERAL SPECIFICATION 
Rating: ambient 70°C... ebeabrecouniescen seve } watt 
Temperature Cat. .. ieveinean ....40/70°C 
Humidity Class .. sins vhewinne H2 
Minimum Resistance .... st witenled seeeee. SO Ohms max. 
Overall Diameter . : cdaieiigemates scasseaean a 
Overall depth of control from mounting face, including tags fin 


Sub Miniature Type G 
Type Approved to Certificate No. 974 Issue 1, Ref. TA1373, this pre-set, open-type control 
is of particular interest to industrial communication and Service equipment manufacturers 
GENERAL SPECIFICATION 
Range Linear 4 20% pesee 1,000 ohms to 2 megohms 
Rating: ambient 70 °C 0s a 4 watt total track rating 
Minimum Resistance 50 ohms max 


Spindle and Panel Sealed Type E H 2 


For military and para-military applications, this control is particularly resistant to 
conditions of extreme humidity 
Type Approved to Certificate No. 906, Issue 2, Ref. TA1230. 


GENERAL SPECIFICATON 
Rating: ambient 100°C piobueousnesusnseveisens | watt 
Temperature Cat. ; ida deed 40/100°C 
Voltage Limitation saanies 500V 
Humidity Class = H2 
Minimum Resistance iio os 50 ohms max 
Overall Diameter ees 
Overall depth of control from mounting face ..... 21/32 in 


THE PLESSEY COMPANY LIMITED + KEMBREY STREET + SWINDON + WILTS 


@ psi 
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HAGE magnetic recording tape 


GIVES ALL FOR THAT LITTLE EXTRA 


1,000 metre for professional 
use 
1,200 ft. on plastic spool 
600 ft. on plastic spool 
300 ft. on plastic spoo 
150 ft. miniature tape for 
postal recordings 
Special tapes for GRUNDIO TK, 9, 
rk, 819 and sTENORETTE 
Also 
the New Thin Long Playing Tape 
giving 50% more tape on the 
same spool. 
Please write for further details 


Wear doesn’t tear; nor do scratches impair... Tape for 
recording designed for witholding all halts and all faults from 
sonic events ... What's more it prevents all defects on re- 
peats ... it’s as tough as tape can be since it’s based on 
PVC ... for that little more initially you get precious 
durability. 
In short: 
You get so much more — For that little extra. 


F. A. HUGHES & CO. LTD. 


DEVONSHIRE HOUSE PICCADILLY LONDON WI 
Telephone: Mayfair 8867 


MORE THAN 6000 ‘SCALAMPS’ NOW IN 
USE IN INDUSTRY AND RESEARCH 


These galvanometers offer: 


Compact Self-contained Unit 
Five range Sensitivity Switch 
Slow-motion zero control 
Automatic Shorting Foot 


Four new models now available 
give added versatility in low 
resistance circuits. 


Please write for our latest leaflet 
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* STANDARD CONNECTORS 


in 8, 12, 18 and 25 way 

Low priced Unitor 

Natural colour Nylon-PF moulding 
Silver plated contacts 

Breakdown voltage 3.5 KV 


* STRIP CONNECTORS 


in 2, 4, 6, 8 and 10 way 
Inexpensive flat connector 
for Printed Circuits 
Woodflour-filled PF moulding 
Cadmium plated contacts 
Breakdown voltage 3.5 KV 


Full details on request 


THE McMURDO INSTRUMENT CO. 
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* MICRONECTOR 


in 9, 18, 26 and 34 way 
Precision miniature connector 
Brown Nylon-PF moulding 
Gold plated contacts 
Breakdown voltage 2.4 KV 


connectoyYs 


Covers can be supplied for either plugs 
or sockets or both in all these types. 


* RED-RANGE CONNECTORS 


in 8, 16, 24 and 32 way 

Medium priced 

Low insertion force — self-aligning 
Red Nylon-PF moulding 

Gold plated contacts 

Breakdown voltage 3.0 KV 


SP MMC. 


LTD. ASHTEAD, SURREY. Telephone ASHTEAD 3401 
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GOLDRING SUPER QUALITY Diamond and Sapphire Styli for 
GOLDRING Cartridges and replacements for other well-known 
Pick-Ups. 


GOLDRING ANTI-STATIC CLEANING PADS 
LATEST MODEL THE SUPER No. Specially developed for removing dust from L.P. Records. 


500/M.SD NOW AVAILABLE 
GOLDRING JUBILEE MICRO BALANCED TRANSCRIP- 
TION ARMS. 


GOLDRING PRE. THE GOLDRING MANUFACTURING CO. (GREAT BRITAIN) LTD. 
Sa take 486 & 488 HIGH ROAD, LEYTONSTONE, LONDON, E.I!. 


RIDGE Telephone: LEYe 8343-4-5. 


POWERFUL LONG RANGE 
8 WAVEBAND SUPER-HET 


This is Britain’s finest Export 
Radio Receiver—far away 
ahead in appearance, technical 
design and performance. Long 
range with R.F. stage. Electri- 
cal Bandspreading Twelve and 
a half inches of scale length to 
each band. Tuning indicator, 
separate bass and treble con- 
trols. A.C. operation only. 


High Fidelity sound system with Twin frontal angular 
mounted wide frequency range loudspeakers. 


P Wr 
Send today for new Export leaflet describing this and The Cho - sfiia 
other new models LA of quo. % 


Ambassador Radio & Television Ltd., Brighouse, England. 


Enjoy 
Hi-Fi 
at low cost 


sensational Summer Holiday 
offer of the incomparable 


BURGOYNE RGI 


8 VALVE SUPERHET RADIOGRAM CHASSIS 


Carrying 2 years Guarantee, together with a Goodmans 
10in. PM Speaker and the famous Garrard RC.120 3 
speed Autochanger. 


All these units complete can be YOURS for only 79/- 
down with 8 further similar monthly instalments. 


SPECIALLY REDUCED PRICES 
NO INTEREST CHARGES 
(Please include 15/- for carriage and pack- 
ing when sending first payment) 


if purchased separately 


Equipment can be purchased separately as 
follows:— 


BURGOYNE RGI 8 valve Superhet RG 
chassis complete 


£23/2/- or yours for 51/4 down 
GARRARD RC 120 3 speed Auto Changer 
£12/12/4 or yours for 32/3 down 
GOODMANS 10in. high flux PM speaker 
63/- 


For Export 
Complete set of 3 units—26 gns. EX 
WORKS. 
Only a limited quantity of equipments available on these 
terms. 


ORDER NOW! 


& &G 


The Radio Centre 
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TECHNICAL DATA 


Frequency Coverage 3 wavebands 
165/385 545/1500 6000/ 18750 Kes 
6800/1800 200/550 16/50 Metres 
Power Supply 
200-250 Volts, 50 cycles A.C. Mains 
Valves 
Mazda 6C9, 6F 15, 61020, 6L1, 2/6P25, UU7, 6m 


Size Overall 
Height %in., width I3in., breadth Bin., Chassis 
depths 2tin. 

Weight léib. nett. 


Full Vision Dial 
Multi-coloured, fully illuminated, named, size II, x 
6jin. 

Output 
8 watts undistorted, push-pull 


Tuning 
Precision flywheel tuning with slide rule accuracy 


Magic Eye Indicator 
roviding accurate visual tuning mounted on dial for 
easy reference 


Chassis 
Heavy gauge steel, anti-corrosion treated, finished in 
grey enamel. Size 12 x 74 x 2hin. with cabinet mount- 
ing brackets 

Mains Transformer 
Special design to minimise hum 


Audio Amplifier 
incorporates negative feedback, with push-pull beam 
tetrodes providing 8 watts undistorted output givin 
realistic reproduction from any good quality 3 or if 
ohm loudspeaker. Built-in output transformer and 
extension speaker socket 


Speech Coil Impedance 
Jor 15S ohm provided to choice 
Gass and Treble Controls 


independently variable controls to cut or lift bass and 
treble 


MAIL ORDER SUPPLY CO. 


33 Tottenham Court Road : London : W.!I : Tel: MUS 6667 
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P.O. TYPES TO YOUR 
SPECIFICATION 


Standard or special COILS and CON 
TACTS up to 80,0002 and up to 8 c/o’s 
600 and HIGH-SPEED TYPES also 
Supplied 


LARGE 


STOCKS KEYSWITCH Go. 
OF ALL POST OFFICE EQUIPMENT 


Enquiries to Sales Manager, 


KEYSWITCHES § 1, KeNsAL ROAD, LONDON, W.10 


Telephone LAD 0666 and 4640 


A MUREX ‘SINCOMAX’ 


CO-AXIAL MAGNET is used in this 
WEIR MOVING-COIL METER 


ACTUAL 
SIZE OF 
MAGNET 


Murex ‘Sincomax’ Magnets permit this 
construction of a magnetic system which 
has the lowest possible leakage, and a 
high stable uniformity of flux distribu- 
tion over 100° coil movement. 

Write for Standard Magnets Booklet. 
Technical representatives are always 


available for consultation and advice. 


Photograph of the New t= MUREX LTD. (Powder Metallurgy Division) 
Weir Moving Coil Meter 

by courtesy of The Weir RAINHAM « ESSEX *< Rainham, Essex 3322 
Electrical Instrument Telex 8632 * Telegrams : Murex, Rainham — Dagenham Telex 


Co, Ltd London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. EUSton 6265 
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an entirely new 
concept of staff 
location 


locates key men 
instantly . . 
unerringly 


calls are selective 
° private... 
exclusive 


Hospitals, 


ac LOries 


receives the 
spoken word 
clearly ... 
infallibly 


a complete so!- 


ution to con- 
tact “ elusive’’ 
personnel 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
Second Way, Exhibition Grounds, Wembley, England 


Telephone: WEMbiley 12/2 Telegrams: BEECEECEE WEMBLEY 


58 
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Manufacturer -to- Consumer policy saves you at least one-third cost ! 


Our Chie! Engineer 
Service, is 


who i operating a Technical Guidance 
available daily, including Saturdays, from 
10 a.m. to 6 p.m., of will deal with enquiries by return 
of post, Our new illustrated Catalogue and Supplement 
will be a great boon to those desiring high quality equipment 
for modest expenditure. Send two 2)d. stamps for your 
copy now. It may well save you pounds, All our equipment 
is on demonstration at our showroom in conjunction with 
a variety of pick-ups, speakers, etc. If you can possibly 
call we shall be pleased to see and help you 


The New No. | ' SYMPHONY " AMPLIFIER MARK 
1h is @ 3-channel S-wate Gram/Radio Amplifier with 
astonishingly flexible tone control You can lift the treble 
the bass, or—and here nique feature—the middie 
frequencies to suit your own ear characteristics and the 
record or radio programme being heard. ic is thus pos- 
sible to arrange the frequency-response of the amplifier 
to a curve equal and opposite to the resultant curve of 
the other items in che chain so that what finally registers 
in the brain is as per original. This flexibility of control is 
even more important than the nominal linear response of 
the amplifier, as the pickup speaker, etc., are not linear 
Independent Scratch-Cut is also ficced and special negative- 
feedback circuit employed The Amplifier can accommo- 
date a wide variety of records from old 78s to new L.P.s, 
and there is full provision for Radio Tuner, Tape take-off 
and Playback. it is available to match 2/3 or 15 ohms 
speakers. Price 12 gms. (carriage 5/-). Fitted in portable 
Steel Cabinet, 2 gns. extra 


The New No.2" SYMPHONY " AMPLIFIER MARK 
il, as No. | buc with 10-watt Push-pull triode output 
and triodes throughout Woden mains and output trans- 
formers and choke. Output tapped 3, 7.5 and 15 ohms 
Full provision for Tuner and Tape. Competes with the 
most expensive amplifiers on the market yet costs only 
16 gms. (carriage 5/-). Fitted in portable Steel Cabinet 
2 gms. extra 


“SYMPHONY” AMPLIFIERS WITH REMOTE 
CONTROL. Both the above model Amplifiers are 
available with all controls on a separate Control Panel 
with up to 4ft, flexible cable which simply plugs into the 
amplifier. Enables the Amplifier proper to be sat in the 
bottom of a cabinet whilst the controls are mounted 
conveniently higher up. Extra cost 2 gns. 


ms the 


No. | “SYMPHONY” 
nstrument with extremely 
Power Pack £3/7/6. 

No. 2 “SYMPHONY” AM/FM TUNER. 
Combining all the specifications of the Long, Medium and 
Short wave Superhet AM Tuner and our No. | FM Tuner 
Separate Coil ay and \.F.s. Fully self-powered 
on one chassis. 26 g 

N.R.S. EMPRESS "7M VHF TUNER/ADAPTOR. 
Fine little job, will plug into any radio and add F.M 
£13/1S/-. Magic eye assembly £1 extra if required. Ditto 
mounted in beautiful dark ay cabinet complete with 
magic eye 164 gns. Carriage 7/6. 

“SYMPHONY "” AM/FM RADIOGRAM CHASSIS. 
Very high grade radiogram chassis combining Long, 
Medium and Short and V.H.F. bands. Large engraved dial 
Push/pull output for high quality. Complete with !0in 
Goodmans speaker 26 gns. Carriage and packing 7/6 
GRAMOPHONE UNITS 

COLLARO AC3/554 

COLLARO RACS54 tar tet 

Both complete with Studio ‘O', , or 'PX 
head 

GARRARD TA and TB 

New mode! RC8B AUTOCHANGER 

rc? 

Variety of Pickup cartridges available in Garrard shell to 
fit. Leaflets on Collaro and Garrard Gram. Units on 
equest 

COLLARO 2010, less pickup, €14/15/-, 
pickup and transcription cartridge €19/10/- 
LENCO GLS50, 4-speed continuously variable from above 
78 r.p.m. to below 16 r.p.m. Special Autostop. Price 
with Studio “"O" or ‘'P"' head or Goldring variable 
reluctance head €21/17/10. 

LENCO GLS5S5, as above but without pickup and auto- 
stop but fitted with Special Device for Groove Location 
and knob which completely disengages drive-wheel 
Suitable for use with any pickup, especially transcription 
types and BJ. Arm. Price €17/10/4. immediate delivery 
guaranteed 


NORTHERN RADIO SERVICES 


it KINGS COLLEGE ROAD, ADELAIDE ROAD, 
LONDON, N.W.3 Phone: PRimrose e316 


Tubes: Swiss Cottage ond Chath Farm. Buses: 2. 13, 31, 115 end 18 


FM TUNER. High gate 
silent background €15/8/-. 


£9/6/0 
13/17/16 


with Studio 


LENCO GL56, as GL5S but 


with pickup, €23/7/-. 


CONNOISSEUR } 
speeds, £28/8/-. 
GARRARD i, 3 
speeds, £26/8/-. 


“SYMPHONY” RR) EN 
CLOSURE. In polished walnut 
24 in.xtl in. x10 in, €9, 
Super BCSAL Speaker to suit 
7gns. Real hi-fi in small space’ 


‘SYMPHONY ” BASS 
REFLEX CABINET KITS. 


30in. high, consist of fully-cut 
fin. thick, heavy, inert, non- 
resonant, patent acoustic board, 
deflector plate, felt, all screws, 
etc., and full instructions. 8in 
speaker model, 85/-, !0in 
speaker model, 97/6, |2in. 
speaker model, £5/7/6. Carriage 
7/6. Ready built, 18/- extra. 


As above but fully finished in 
figured walnut veneer with 
beautiful moulding and speaker 
grille, 10in., £41, 12in., €11/10/- 
Other veneers to order 


CONSOLE AMPLIFIER 
CABINETS, 33in. high, lift- 
up lid with piano hinge, take 
Tape Deck, Gram Unit or 
Autochanger, Amplifier, Pre- 
Amplifier, and Radio Feeder 
Unit, finished medium walnut 
veneer. De luxe version, 
price 12 gns. Oak or maho- 
any veneers and special 
inishes to order. Carriage 
according to area. We will 
quote by return 


variable 


variable 


The BTH Dual Channel Loudspeaker 


To those striving for perfect sound reproduction, the new BTH 


K1I0OA SPEAKER is an essential component. 


Designed to meet 


an exceptionally exacting specification, the unit is now available 
with or without cabinet to the keen enthusiast. 

Ihe equipmént comprises an 18-inch cone for low frequencies, 
with a co-axial pressure-type unit and horn for high frequencies, 


and is complete with cross-over network. 


The matching impedance is 15 ohms; 
thecross-over frequency is 1700c.p.s.; 
and the total weight of unit and filter 


is 38 Ibs. 


List Price (less cabinet) 


£45 


BRITISH THOMSON-HOUSTON 


THE 


Member of the AE! group of companies 


BRITISH THOMSON-HOUSTON COMPANY LIMITED * RUGBY * ENGLAND 


A.5006 
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HIGH STABILITY CARBON RESISTORS 
4W., 4W., EW., 1W. and 2W. types available at 1%, 2% or 5% Resistance Tolerance. 
Type Approved to RCS/112, with RCL/112 reference : 
Styles RC2-E to RC2-A for Types 72 to 76 respectively. 
For full details please request High Stability Carbon Resistor Leaflet HSC1/3. 


Painton High Stability Carbon Resistors are now available with an improved coating 
protecting the carbon film, and the smaller sizes (Types 72 and 73) can 
be fitted with a silicone rubber sleeve and supplied as insulated Resistors. 


PAINTON 


i Ag ibeanadon bn ng la nd 
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“YOU CAN RELY ON US” 


Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities, 
and the amateur. 


MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL 
PARTS STOCKED AND AVAILABLE ON H.-P. 


* 
INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC. 


DETAILED LISTS ON ABOVE AVAILABLE 
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK 
NEW CATALOGUE AVAILABLE 24d. STAMP. 


Rapio SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W:5. Telephone ; EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o'clock 


M. R. SUPPLIES Ltd.— | BUILD ONE OF THESE RADIOS NOW 


(Established 1935) 
Firet- clase ELBOTRIOAL BATERIAL for immediate delivery, carefully packed 
and tals hese riptio Prices » 
B.T.H. SHADED POLE INDUCTION Borons w)-250 ¥. AC, 1400 t.p.m, Mine 
4in. by Spin, dia., with jis baft, torque 500 grm.jema. The ideal ellent run 
n ing motor tor many lab. ar : domeetic uses Ver limited supply at 3'7/G@ each (dee 


PorAL LY ‘ENCLOSED Ac MOTORS \ Knglish Blectrie Co 220-850 vy. 50 1 ph 
split: phase tnduction, ball be oneervatively rated at 1/ioth HP 
ow duty bovelopinn If , size approx. Tin. by Soir 

Bran {new hae 186 feepatch 5/¢ “ o file tone variety of emall motor rec 

ot 

EXTRACTOR vANs ery li made wut 2uoh below normal price Ti 

AA Induction motor, elle ' is erterence With mounting f 

back erilie, re ney for. ay t att %. impeller (12,000 «. ft 

with 4 


BENCH oRinbens, fitted 220/250 v or (suppressed) and two 3 reels Total t - Build this exception- 


ine ond « rare oh awh bh in be ‘ ». ove height Shin., width 4)i £5/7'6 inc hediing h ally = twin- 
oh offer in hennd-new firet-ch ace Grinders, £4/18/6 (dew ft beautife aint triode User / 
opmaATion COUNTERS, latest (.P.0. type, electromagnetic, brand new. | juare eered abinet or ivory unique DA eyetem 
by din. long. Counting u “nM rat ¢ 2,300 ohms, therefore euitabl on penne bakelite 4 rom 4 
rlectrunte operation oe. 4.) no “wi HANICAL type “ ll e - . aes coo be bee by 
forwards and backwards, with re-set a x irive, size approx. lin, by 2 . oe me OW possible priee con | anyone without any radio knowlede> 
drive Jin, long, at right angle #, 15/6 (des. 1 yese count one digit per rev. and can be sistent with high quality, Wo radio | whatever in 45 minutes. Handsonw 
uved for Lesting motor epee knowledge whatever needed ean black-crackle steel case with speciaily 
CROYDON rar MOTORS. 1/100th H.P., Capacitor/induction, ball-bearing ” be built by anyone in 2-3 hours, using our made black and gold dial with stations 
rpm, ver juliet running, bed mn, (a. by Sin, We are clearing about 150 of * \ easy-to-folh d 
tor 110 v. A.C. at only QB) each (des. 2 | very mple aay-to-folow lagrames printed. Size of radio only 6)in. x Sin. x 
COMPLETE SEWING MACHINE MOTOR OUTFITS there is no better quality jot This terrific new cireult covers all Medium | 3in. Covers all Medium and Long waves 
ot any price, 200/260 ¥. AC/DC, fitted euppressors, including motor with fixing bracket and Long Waves with optional negative | uses one only Bver-Ready ” 
foot control, needle light with ewltch, belt, ete., with instructions for fixing to any feedback hae raszor-edge selectivity battery which laste many months, as H.T 
tnachine LB) + ides. 9 consumption le only 1 t ‘ ; 
HIGH D Ate BLOWERS (or extractors. We have in stock o large and useful inatnliee tendy Grthad ond gunched actin. Sateen Garten ' ot Sane, teaitee 
range. Examples: powered with B.T.H. type CFS 2615 repuision-induction motor “— eer oom, Garden, Holidays, ete. Many 
Ketimated delivery 1,500 ec. ft./rols in i. Overall length 24in., width 20in as ape, aaneee pues unsolicited testimonials, Mr. Woods 
height IAin. Inlet 7in ~ Outlet Tin. by # Weight approx, | ewt. Brand new | n fact, everything! Al parte sparkling | Boston, Writes “1 am quite pleased with 
in original cas ~ (despatch mainiand U.K. 20 brand-new-—ne junk! Ewery single part the little set | purchased from you 1 
SYNCHRONOUS s ria he SwiTe MES, 200-250 v. bo Krond new Sangamo-Weaton, in | tested before despatching, Uses standard can get the “Home,” “ Regionals,” 
compact black plastic housing 4in. dia. t jin. deep, providing up to three on-off octal-base wee’ 6K7G high-frequency py ” and | . 
oo ma per 24 hours, with day-omitting device (use optional), capacity 20 ampe - — peer aa | APB. ‘ots of Foreign Stations. | 
pentode feeding into 6350 anode-bend am very ratisfied——it 1s worth every penny 


all-dry 


and exceptionally good tone Price also 


©, (250 ¥.) (despatch 2 

PMILIPS: valine en o4 latent models at considerable saving in price detector triode upled to 6V6G powerful | of the prices.” Cost of of parts, plane— 
Pull detaile on reque Als offer of brand new £80 Philips’ Pre quan y output beam-power tetrode, fed by | everything fown to last 

independent VOLTAGE STABILIZERS r 2£227/10/- nett Details of «que robust rectifier, Vor A.C. Mains, 200-250 | ding - | 
Fano auee MEnEe, wel-made Covi. izes, Sin. gong, 8/0) v. 8/9 (danpaten | RELAYS Volte (low running coste—approximately | og A gy yy 
12 v, 2 pole ¢ suitable for K.P. switching, new, boxed, 7/6 (despatch oo Wate, fier twee en, Gee | eee. Ses eee 
od.) TuRRmal DELAY “switc HS : vol, delay appres ' ‘minute 4 MINIA- * , i2in. « Gin vin = — omplete range of componente and valves 
— RELAYS, approx, lin. eat pole” make,” 650 ohme coll, 6/6. CONDENSERS # all parts and set of plane 7/€ Order despatched bey return 

aper) § mid. 600 ¥. D.C. why et makes, 6/6 (deepateh 1/4) plus 6 for packing and post). C.0.D 1/6 im ited 


Immediate delivery of STUART ELECTRIC PUMPS all models eatvs. Priced Paste late © ousalp SEND TODAY! 


Telephone : MUSeum 2958 39, Queens Road, BRIGHTON, |! 
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An essential reference book for ALL users of TRANSFORMERS & CHOKES 


CATALOGUE 


The full catalogue is available 
free to industrial concerns. 
An abridged edition is for- 
warded to private users 


GARDNERS RADIO LTD., Somerford, Christchurch, Hants. Tel. Christchurch 1024 


Versatile Portable Oscilloscope P 


What he needs is this 
FURZEHILL O.120A 


Frequencies up to 250ke/s an 
10 millivolts to 1,000 volts/em p> 
X and Y amplifiers > 


Symmetrical deflection both axes > 


£71.10.0 ex works 


—immediate delivery 


Fargehill. Aang Lid. 


FURZEHILL LABORATORIES LTD., DEPT. WW7, 57 CLARENDON ROAD, WATFORD, HERTS. TELEPHONE: GADEBROOK 4686 
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Build these New PREMIER TELEVISORS ! 


* 13 CHANNEL DESIGN No. 1 


PLUS COST 
MAY BE BUILT FOR £32 -7.- II OF Cc RT 


* 5 CHANNEL DESIGN No. 2 


5 PLUS COST 
AB) - - 

MAY BE BUILT FOR £27-9- 4 PLUS Cos) 
BUILD IN 5 EASY STAGES. FULL CONSTRUCTIONAL DETAILS 
AVAILABLE INSTRUCTION BOOK 3/6 POST FREE INCLUDES 

BOTH DESIGNS 
CONSOLE CABINETS with fulllength doors for I4in., I6in. and I7in 
tubes PRICE £14/14 H.P. Terms: Deposit £7/7/6 and 9 monthly 
payments of 18/6 
CONSOLE CABINETS previously advertised, still available at 
£12/12 H.P. Terms: Deposit £6/6/- and 8 monthly payments of 
18/3 


On above cabinets add 21/- for pkg. & carr 


ILLUSTRATED LIST AVAILABLE GIVING 
PULL DETAILS OF BUREAU TYPE! A RANGE OF 


CABINETS BAND 3 AND 
F.M. AERIALS IS 
BARGAIN OFFER( NowaAvaitas.e 


DARK SCREEN FILTER IN TRIPLEX GLASS 14in 


Min. SUITABLE FOR ALL TUBES UP TO 17in Air spaced co-axial wire, 1/9 per yard. 
10 PLUS PACKING AND POSTAGE 1/6. LATEST 
TYPE RUBBER ESCUTCHEON SUITABLE FOR 


i7im, RECTANGULAR TUBES AT A SPECIAL MAKE YOUR OWN ROD AERIAL 
PRICE OF 10/-. PLUS PACKING AND POST 1/6 errite rod ' nplete with descriptive cor 


OO 


We carry a comprehensive stock of com- 


ponents by Z leading manufacturers THE JASON 


ba 


“ARGONAUT™ 


ao all MW/FM_ DESIGN 


The very latest in FM receiver design 

efficient PLUS a medium waveband. All com- 

ponents to build the complete receiver 

BAND Ill CONVERTER available = inctuding output stage may be pur- 

chased for €15/5/-, or all components 

includes 2 valves plus metal rectifier utilising less output stage but including power 

and I latest ovens echnique Midla supply, for £13196 plus pkg. & post 

vnd Lon 6 AC. M 3/6 on each The chassis, front plate, 

complete With power supy rovisior vache dial, flywheel drive assembly, special 

"7 : af ‘ +4 tuning condenser and wavechange switch 

(which includes main switch) supplied 

PRICE ge completely assembled This is also 

p available separately at 44/4 jus pkg. 

COMPLETE £8 . 8 0 & post 2/6 . ' " _ 
Gredit Terms: Depo 


payment 


SEND 2\d. STAMP FOR OUR MULLARD AMPLIFIER KIT 
1936 CATALOGUE WHY NOT All the compenense for 


model 510, US pre 


COMM A amplifier on one chassis 
UNICATION MAKE total six valves) may be 


RECEIVER purchased for £12/12/- plus 
P.O.R.2. THE pkg. & post 7/6, or pre 
amplifier and tone control 


Send for leaflet. 1 in a separate unit £14/14/- 
| kg. and post 7/¢ 
6-Valve 3 wavebands 13-50, 190-570 and 900. BEST! plus pkg. and p ) 
2,000 metres, in black case with crackle front 
illuminated calibrated dial, flywheel tuning, size on » 7 7] — 
174 x 10 x Bin. Cash €7/10 plus packing and TERMS OF BUSINESS 
carriage 10/6 Supplied complete with built-in | Cash with order or C.O.D 
' Power Supply Brand new and ready over £1. Please add 1/- for 
for use. Cash €9/19/6, or H.P. terms. Plus Post Orders under 10/-, 1/6 
packing and carriage 10/6. Circuit diagram avail under 40 unless otherwise 
able, 9d. post free stated 
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Youll do better 


Teletron Ferrite Rod 
Aerials, Medium 
Wave 8/9. Medium/ 
Long Wave 12/9 


T.8.L. ELECTROSTATIC 

SPEAKERS 
Type LSH75 Price 12/6 
Type LSHI00 Price 21/- 
Type LSHS5I8 Price 17/6 


SPECIAL OFFER 


Limited Quantity 
¢ well-known Band 8 Univerter in chassis form suitable 
any home-built or commercial Televisior, will fit int« 
ating Cabinet mplete with own AA Power Supply 
tested and ready for use, two models, London or Midland 


Cash price £6/6/-, plus packing and postage 3/6. 


LATEST B.8.R. MONARCH 
4-SPEED AUTOCHANGER 


Designed to play I2in., 10in, and Tin. Records intermixed 
order at lf 4, 45 or 78 r.p.m. Capacity 10 Records 
Dual Stylus Oryetal Pick-ap, for wee or 
cle AC. mains £9/15/0, plus packing 
and postage 
BSR. MONARCH 4-Speed Autochanger still available 
at £7/19/6. Pius pkg. & post 5 


LATEST TYPE 3-SPEED SINGLE 
PLAYER 


facturer, with crystal turnover head 


0 vy. 50 cycle A.C. maine £6/19/6 


COMPACT GRAM AMPLIFIER 
tor any type of 
yume and tone 
i with knobe. 
7jin. long 
Zin. high 
cand ready for use. 


- 0.5 


Pius packing and postage 2/6 


METER RECTIFIERS. Miniature type with leade 1—5 mA 
6/9. post paid 


SEND FOR DETAILS OF OUR 


H.P. AND CREDIT 
TERMS 


PREMIER RADIO COMPANY, 


Jr LY, 1956 


with PREMIER 


ALUMINIUM CHASSIS 18 s.w.g. 


Substantially made from Bright Aluminium 


A WATT AMPLIFIER 
wir von £4, 10. O ree rene 


teel case is now available, complete with 
i panel, for 21/- extra. The amplifier 

supplied complete for £5/5/- plus 

nd post 3/6, or fitted in case at £6/6/- 
and post 3/6 


3 BAND SUPERHET 
RECEIVER 
ur vox £2.19.6 


2-BAND TRF RECEIVER MAY BE 
BUILT FOR £5.15.0 plus pkg. & post 3/- 


These two receivers use the latest type circuitry 
and are fitted into attractive cabinets 12in. ~ 
6jin. * 5)in. in either walnut or ivory bakelite 
r wood Individual instruction books 1/- 
each, post free 


Plus 3, 


Pkg. & Postage 
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with four sides: 


« Zin 4/- 9 = Bin 


x 2in < 3in 
« Zin 


< 2hin Jin 
2}in « Jin 


« 24in 2hin 


CAN WE 
. HELP YOU! 


IF THE EQUIPMENT OR COM- 
PONENTS YOU REQUIRE ARE 
NOT IN OUR ADVERTISE- 
MENT, DON’T HESITATE TO 
WRITE TO US—WE PROBAB- 
LY HAVE THEM IN STOCK. 


Pi 


PRE-AMPLIFIER 


AND TONE CONTROL UNIT 


2 | ere 


Williamson ” 


COMPLETE 


Suitable for use with the *' 
other quality amplifier 


control, output volume c« 
box 10in. < 3in. * 3in., 
black Perspex panel engraved in silver 
requirements 6.3 v. 0.9 a. and 250 vy 
Completely wired and tested 


5 mia 


or any 
Two switched inputs 
with preset volume controls, bass and treble tone 
mtrol, fitted into a steel 
silver hammered finish with 
Power 


ALUMINIUM PANELS 18 s.w.g. 


« Oin 

« On 

~« 9in 
2* 9in 
9in 
91n 
9in 
9in 


WILLIAMSON AMPLIFIER 
wore von £98. 18.0 meron 


BUILT POR 
or on H.P. Terms 


Absolutely complete and all components 
are guaranteed to Author's specification 
May be supplied completely wired and 
tested for cash £20, or on H.P. Terms, 
packing and postage 10 


Pee tt ee ee 
we Sewer ew 


ALL DRY BATTERY PORTABLE 
RADIO RECEIVER 


Viue 
FOR £7.8.0 ha. & Powtag 


4 Miniature valves in a superhet 
covering medium and long waves, Rexine 
covered cabinets Iliin 10in Slin., 
in two contrasting colours, wine with grey 
panel or blue with grey panel. Please state 
choice when ordering. Instruction book 
1/6 post free, which includes full con 
structional details and list of priced com- 
ponents 


MAY BE 
BUILT 


circuit 


AM FM RADIOGRAM CHASSIS 


Mag mitput 2 6Bwe 

tput for or 15 ohm 

Ferrite Kod Aerials on oot and long 
permeates ae on vu C, maine 206 
f jeep, Sin. high ‘dia 
“t27 6'- or on H.P. Term 


iage 7/6 extra 


T.S.L. LORENZ ; SOUND SYSTEM 
Type LP 312-2 


nit and tw 


Gorler 


Pr backing and car 


Treble 
tening angle 
systems of the 
a flux density of 
a leve 


LPHOS Unite 


the widest lis 


| respetme 
expensive ¢ 


aval 


© €14/19/6 HP. terms 
able 


7/6 extra 
“parate at 39/6 each plus 
mt Speaker eyetem with thie Unit 

k/e to 20 k ldb 

range of High Fidelity Amplifiers, Speakers and Record 
the following makes in stock ak, EAR., 
Goodmans, Wharfedale, W.B. Stentorian, Lorenz, 
Collaro, Garrard, Lenco, onoisseur. We shal! 
mly too pleased to demonstrate any of the above 


equipment 


PORTABLE TAPE 5 CABINETS 


Rexin 
on, 
Premier 
Premier 
x 


and Packing 5 


Tape Deck 
sme Mk. V 


ru 
us Postage 


207, EDGWARE RD., LONDON, W.2. 


The New “ PREMIER” 


TAPE RECORDER 


| £9 


DEPOSIT « s mowrnty 


PAYMENTS OF £4.18.6 or 


CASH PRICE £40 plus 21/- pkg. & carr. 


% Case finished in Brown and Antique Fawn 
type continental gilt fittings. Por A.C 


Size 15in. * 12hin. ~ 7]}in., with the very latest 


mains 200-250 volts, 50 cycles 


Tel: Ambassador 4033 & Paddington 3271 
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NOW... four speeds 


and even finer performance! 


Here is a Monarch which we should like to describe in the grand- 
est superlatives, Listening tests, reliability tests and laboratory 
measurements prove it a superb instrument from every point of 
view—it is certainly the finest Monarch yet! 


An outstanding feature of this unit is its freedom from rumble 
and wow. With a standard 334 r.p.m. Vinyl disc, rumble, at any 
one frequency from 19 to 20,000 c.p.s., is below 0.3% on a re- 
corded signal of 6.6 cm/sec. velocity. Wow is less than 1%. 


Other notable features include: provision for manual play; four 
speeds and neutral; a new resonance—free, die-cast aluminium 
pickup that will accept most British and American cartridges— 
and is also adjustable for stylus pressure. 


Literature describing this outstanding new Monarch is available on 
request. When writing please ask for U.A.8 Data Sheet. 


Four Speed Autochanger 


BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS. 


Wireless World 


ELECTRONICS, RADIO, TELEVISION 


Managing Editor: HUGH S. POCOCK, 
Editor H. F. SMITH JULY 1956 
Assistant Editor: F. L. DEVEREUX, acc. 


Ine This Issue Editorial Comment na = . 
Dip Soldering .. pa - a H. G. Manfield 
Television Pattern Eliminator 
World of Wireless a - - i ae 
Crystal-Controlled F.M. Receiver ae D. N. Corfield 
Selective “Paging” System ' ss 
Semi-Conductors At ail ‘a “ Cathode Ray” 
Letters to the Editor 


Ferroresonant Computing Circuits .. R. §. Arbon and 
G. Phylip-Jones 


Two-Channel Stereophonic Sound Systems .. F. H. Brittain 
and D. M. Leakey 


Developments in Sound Reproduction. . 

Short-wave Conditions 5 ; ; 
F.M. Tuning Meter a ae ss R. S. Ferguson 
Wafer Cells a on o% “s R. W. Hallows 


“Precipitation Static” 


Simple Telephone Answering Machine H. G. M. Spratt 
Book Received 


VOLUME 62 NO. 7 


European V.H.F. Broadcasting .. - G. H. Russell 
PRICE: TWO SHILLINGS 


Electron Tube Information Service 


Random Radiations as a Pe ) eee 
FORTY-SIXTH YEAR 


OF PUBLICATION Unbiased .. Re! if ra eg “ Free Grid” 
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Transistors 


Many types of equivalent circuit have been put forward 
in trying to replace the empirical methods of designing 
transistor circuits by a system of mathematical calcula- 
tions. If the attempt is made to represent transistor 
performance completely in this the transistor 
appears as a complex device with, among other things, 
a frequency-dependent phase relationship between input 
and output, and the proposed equivalent circuits become 
correspondingly complicated. When, for example, the 
circuit is to represent the transistor at frequencies com- 
parable with the cut-off frequency at which (by definition) 
the current amplification factor a is 3dB below its low 
frequency value, it may be necessary to include delay 
lines or similar devices 


way, 


Fortunately the calculation of the performance of 
junction transistors at audio frequencies and for small 
signals can be very much simplified. The system des- 
cribed here treats the transistor as a four-terminal ‘black 
box’ from which derived five characteristics or 
‘parameters’. For grounded base operation they are: 
(1) current gain a with output short-circuited to a.c.; 
(2) input resistance r,, with the output open-circuited 
to a.c.; (3) input resistance r;, with the output short- 
circuited to a.c.; (4) output resistance ry, with the input 
open-circuited to a.c.; (5) output resistance r,,, with the 
input short-circuited to a.c. Similar quantities are defined 
for grounded emitter operation, and are primed to 
distinguish them, thus a’, r‘;, etc. (See figure). 


are 


These parameters show immediately the limits of the 
input resistance and output resistance of the transistor. 
Thus for a typical OC71 in grounded emitter operation 
with a working point V 2V, I. —3mA, the 
input resistance lies between r’ 800Q (R, = 0) 
and r‘y, 5000 =(R, a); similarly the output 
resistance lies between r’... 21kQ (R, = 0) and 

13kQ (R, ‘). In practice either R, = 0 or 
*, means that the load resistance is very small 
or very large compared with the output resistance of the 


im 


under Small Signal A.F. Conditions 


gain of the transistor in circuit, and for the circuit input 
resistance R;,, and output resistance R,,, The formulas 
for grounded base 
and grounded emitter 
operation are identical 
in form, but for 
grounded emitter cir- 
cuits the calculations ¢, 
must always be made 
with the dashed or 
primed quantities a’ 
etc., and of course the 
resultsarenumerically 
different. All the for- 
mulas consist of a 
simple fixed term (de- 
pendent on the tran- 
sistor only) multiplied 
by aterm which varies 
ina fairly simple man- 
ner with the circuit 
values. 

The table shows the 
conversion from the 
T-network system of 
r. Tp, fr. and r,, to this 
Mullard system of 
parameters, and also 
gives the relationship 
between grounded 
emitter and grounded 
base characteristics in 
the Mullard system. 
It can be seen that with grounded base r,, and fo 
are independent of a, and rj, and r,,, decrease with 
increasing a. For grounded emitter, r’,, is independent 
of a’; Y’s decreases almost proportionately with 
increasing a’; r’j, increases with a’; and r’,.. decreases 
with increasing a’. 


GROUNDED EMITTER 


OPEN ~- AND SHORT-CIRCUIT CONDITIONS 


°o 


Note: These diagrams apply to ac 
only. The necessary dc 


(1589) supplies are not shown 


transistor. Also R, 0 Grounded Base Characteristics 


Grounded Emitter Characs. Conversion Equalities 


implies drive 
source, 
R, = c a current source bth 

t+(1—a) fb 


a.c. from tm 


a voltage and 


The parameters give con 
venient and comparatively 
simple expressions for the 
current, voltage, and power 


a Tin Tout 
la ri aa 
Til 
rintl+a 
Le | r out 


1+a’ , r’n 


‘out Tout a’t’s are 


Reprints of this advertisement will not be available 
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Television Puzzles 


SEVERAL diverse views on the choice of television 
systems for the future have been expressed during 
recent months by correspondents and contributors 
to our pages. Naturally enough, most of the pro- 
posals have been made with the underlying idea 
that, sooner or later, transmissions in colour will 
come. Over some of the factors involved, both 
technical and economic, there is quite a violent 
clash of opinion. At the present stage, all that 
Wireless World can do is to ensure fair play for 
the contestants, without making any attempt to give 
a verdict. Perhaps, though, it would be helpful 
briefly to review the situation as it stands. 

One school of thought, of which Sir Robert 
Renwick is a leading spokesman, has urged that 
colour transmissions in this country should be 
based on the continental 625-line system. The main 
argument in favour of this is that, thanks to a large 
domestic production, Britain would then be in a 
favourable position to export receivers both to the 
Continent and to other countries adopting the 
same standards. Another point is that the inter- 
national exchange of programmes would be made 
easier. At present, we are the “odd man out.” 

In a letter printed elsewhere in this issue Sir 
Robert reaffirms his views, clearly disagreeing with 
the Wireless World opinion that there is unlikely 
anyway to be a rich export market in receivers. 
(Our argument was that any country sufficiently 
developed industrially to have any kind of a tele- 
vision service would probably make its own 
receivers. ) 

Another published letter from W. Jones, general 
manager of Pye Canada, after expressing qualified 
agreement with that argument, goes on to make the 
valuable suggestion that the British manufacturers 
should concentrate on the dollar market by export- 
ing television receiver sub-assemblies. However, 
Mr. Jones believes that these sub-assemblies could 
not be exported at economic prices unless backed 
by production, presumably of identical articles, for 
domestic consumption. To us, that rather spoils 
the picture: it is a fact that very few sub-assemblies 
are interchangeable between receivers for North 
American use and those for the British 405-line 
system—or, for that matter, for the continental 
625-line standards. It could hardly be seriously 
suggested that we should change over to the 
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American standards solely in the interests of export 
trade, vital though it may be to this country. To 
carry such a suggestion to its logical conclusion, 
we should use in Britain all the systems of those 
countries to which we might conceivably export 
with profit! Are we right in thinking that all this 
lends support to our original contention? 

On the more technical side, the 625-line system 
to which we are asked to change has found singu- 
larly few champions. V. J. Cooper, who, in the 
April issue, examined the system in the light 
of future adaptation to colour, concluded that it 
offers no attractions in comparison with the exist 
ing British standards. Others have gone even 
farther in stigmatizing the 625-line system as an 
unbalanced one (with unequal vertical and hori 
zontal definition) which fails to make the best use 
of the very considerable bandwidth required. Any 
change we may make will have to endure long into 
the future; what we choose must be good 

Ideas on the future of television were further 
complicated when, in our May issue, Dr. D. A. 
Bell entered a strong plea for higher definition 
instead of colour. On this question we feel the 
voice of the customer—the television producer— 
should be heard before spending time on a close 
examination of the technical implications. Which 
does the producer want most? Indirect, and 
probably unconscious, support for Dr. Bell’s views 
has since come from the cinema industry, which, 
according to report, is considering reversion to 
black-and-white photography for a number of films 
on grounds of economy. This is a sobering 
thought; if the cinema cannot afford colour, can 
we afford it for television, where the costs will be, 
so far as can be foreseen, much higher. 


What is Automation ? 


TO use words without knowing their meaning is 
more worthy of parrots than men, so we ought to 
have a precise definition of the witch-word “ auto 
mation”, which will doubtless come into wider use 
in our field. Does automation essentially involve 
feedback, more or less in our sense of the word? 
Apparently not. After studying the literature, we 
are left with the feeling that it means “ the mixture 
as before, but rather more so.” 
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DIP SOLDERING 


A Method for Use with Printed 


1 method of d ( ing component n te 
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A, PHOUGH it has been known for some time 


that printed wiring circuits have been dip soldered 
in both this country and in the U.S.A., no published 
accounts have bee en of the detailed processe 
involved his article describes a proce which 
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joint but the risk remains 
he great use of the printed circuit 
is that by eliminating plastic-covered wires and by 
laying out the pattern in two dimensions, it becomes 
possible to dip the unit in a solder bath and 
make all the joints in one operation. Unfortunately, 
the Operation is not so simple as it seems and unless 
it is properly carried out the results are apt to be 
disappointing 
It must be possible to make joints between the 
wiring and the components in such a way that there 
joints and the components—many of 
heat-sensitive—are not damaged. The 
soldering system may be 
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Special soldering alloys and solders of special 
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culty of maintaining purity 
Any flux or other surface treatment must not lower 
the insulating properties of the base material. 
It should be possible to adapt it to small-scale 
production 
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use with domestic apparatus, and tooling 
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costs 
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By H. G. MANFIELD* 


Circuits 


would be of less importance with large-scale pro- 
duction, but the scheme to be outlined has been 
designed against a background of these requirements. 

The Printed Wiring.—The base material on which 
the circuit is to be printed may be of practically any 
plastic, but in practice it is nearly always a laminate 
kind. Paper laminates impregnated with 
resins are commercially available in many 
grades foil, usually 0.0015in 
bonded either to one or to both sides. 
glass-fibre cloth with silicone, epoxy 
impregnation are also freely available 
and can be used where the electrical or mechanical 
properties of paper laminates are inadequate. 

Paper laminates vary in quality. There are so- 
called punching grades where the proportion of 
paper to resin is higher than in the electrical grades 
Each type presents its own problem from the point 
of view of dip soldering. The laminate with high 
resin content may have some by-product of the con- 
densation reaction trapped beneath the copper foil. 
If this is so, then on heating there is a sudden expan- 
sion of the gases and a blister is formed under the 
metal surface; in some cases this blister explodes 
and ruptures the metal foil. With the low resin 
content material, the predominance of paper leads 
to a higher rate of water absorption than with the 
higher-quality type, and the material, on heating, 
expands with a similar result to that already dis- 
cussed 

The choice of a suitable base is therefore some- 
what complicated by the diverse requirements. In 
all cases it has been found essential to dry out the 
materials before use, but as this is also a prior 
requirement of any electrical material, it should be 
part of a standard treatment. 

Ihe pattern is printed by one of many different 
by silk-screen, litho-offset or by photo- 
means. The process to be described 
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Fig. !. Diagrammatic sketches showing (a) the prelimin- 
ary tinning and (b) the soldering process. For the tinning 
process the board is bent to a shallow arc. 
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Fig. 2. Typical joints and terminations on a printed 
circuit board before soldering. 


uses the last-named means of printing which is done 
by the so-called double-layer method. It is not 
necessary to go into the details of this method here 
is it has been described in great detail’. Suffice 
it to say that the copper-clad laminate is coated first 
with a cellulose lacquer and then with a sensitized 
coating which is exposed to ultra-violet light through 
the photographic negative. The image is developed, 
leaving the required pattern in acid-resisting lacquer 
After etching in ferric chloride the circuit pattern 
is ready for the first treatment towards the dip- 
soldering process, 

Preparation for Soldering.—It is always necessary 
thoroughly to clean the surface of the copper before 
any printing process is commenced. In the double 
layer process, the lacquer protects the copper through 
the etching stage right up to stacking and preparation 
for dipping. At the appropriate time, the lacquer is 
removed with a _ solvent—usually acetone—and 
sprayed with an activated liquid flux. In some cases 
the holes for component insertion are either drilled 
or punched, but this may be done after the first-stage 
tinning process; this will be discussed in detail later 

First Stage: Tinning Process.—When two 
surfaces to be joined are clean and well tinned the 
The 


subsequent soldering operation is very simple. 
case of the flat printed circuit is no exception to this 
rule, but chemical tinning and electroplating are 
useless because oxides are formed on the faces which 
resist the solder to such a degree that soldering 


becomes impossible. It is a common experience that 
it is quite impossible to solder to electroplated 
soldering tags until the tin is removed. 

The circuit pattern after removal of the lacquer 
and coating with liquid flux is drawn over the surface 
of the solder bath at the rate of about an inch every 
five seconds. It is thoroughly dried out and then 
preheated before entering this first bath. The pre- 
heating is very important as the top surface of the 
bath—the only part that matters during soldering 
s rapidly chilled when it meets a large area of cold 
board. Hot air is blown on its surface to raise the 
temperature to about 100°C. The solder is of 60/40 
tin/lead alloy at a temperature of 250°C (+0°, —2°) 
The choice of temperature has been subject to con- 
siderable experiment. If one were soldering metal 
canisters, then the higher the temperature (within 
reason) the better, but with plastic base materials 
which are sensitive to heat, 250°C is about as high 
as can be tolerated. To reduce the temperature still 
further would increase the surface tension and 
decrease the wetting properties of the solder and the 
extra time in the bath would probably cause more 
damage than would a shorter dip at a higher 
temperature. 

The ratio of tin to lead is decided by how much 
time can be allowed for the joint to solidify before 
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it is moved. With a eutectic alloy there is a sudden 
transition from the liquid to the solid state but, in 
order to rely on this feature, it is essential carefully 
to control the purity of the bath and this is very 
difficult to do economically. 

It has been found impossible to draw the board 
across the solder bath by hand, and a simple mech 
anism has been made to swing it over the surface 
of the molten solder. The mechanism is driven by 
an electric motor, and thus a smooth and steady 
passage across the bath is ensured, allowing about 
half the depth of the board to pass through the 
solder. The method is shown diagrammatically in 
Fig. l(a). 

When done as described, the entire surface of the 
wiring pattern is covered with a thin layer of solder 
without the build-up of “stalactites.” If these ar 
formed, it is because the surface of the copper is not 
at soldering temperature: it must be remembered 
that solder solidifies at 183°C and if the temperature 
falls to this while the circuit is being withdrawn 
from the bath, the coating will be drawn up in the 
form of “ stalactites.” 

Second Stage: Soldering Process.—If the hol 
have not already been punched or drilled they can 
be made now. The type and size of hole will, of 
course, vary with the terminations of the component 
to be inserted; owing to the lack of standardization of 
terminations, it is not generally possible to have the 
hole of such a size that the component is fitted 
tightly to the board by virtue of being pushed 
through a hole. 

A type of construction that is 
involves inserting the component 
turning them over on to the wiring 
a greater area of contact and the component ti: 
securely held before dip soldering. This method of 
assembly is also carried out by a type of automat 
component insertion machine that is being developed 
both in America and the United Kingdom. In this 
construction it is not essential to punch or drill 
through the wiring pattern; this can be done just 
before the end of a printed wire, thus avoiding any 
tendency to strip the copper foil; it also avoids any 
difficulty that may be caused by the somewhat uneven 
surface of the tinned circuit. Typical joints and 
terminations of this novel type are shown in Fig. 2 

With the components inserted and the wiring bent 
over, it is necessary to degrease both the wiring 
pattern and the terminations. This is done by 
dipping the board, circuit pattern downwards, into a 
degreasing solvent—trichlorethylene has been found 
very satisfactory for this purpose. Care must be 
taken with this operation or the paint on the com 
ponents will be removed, thus making them difficult 
to identify. 

The circuit pattern and the component leads are 
sprayed or brushed with the same flux as before 
After thorough drying, the whole assembly is lowered 
into the solder bath slowly. It is first preheated 
as before, but this is not quite so important at this 
point because the entire area will enter the bath and 
stay there long enough to reach soldering tempera 
ture. The mechanism which was used to tin the 
surface also controls the movement of the board into 
and out of the bath, the time in the bath being 
between three and five seconds. Fig. 1(b) shows the 
method diagrammatically. 

On removal, the entire circuit is seen to be con- 
nected up; each joint is not only perfect electrically 


finding favour 
wires and 
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but also looks perfect 
physically. The wiring 
pattern builds up into a 
hemispherical surface 
and the connections to 
the components are Lo 

JNC HED J -_e—— 
covered with a layer of RILLED | 
solder, smooth and 
without spikes 

Although the liquid 
flux has good properties 
electrically, it is 
removed so that the 
surface of the circuit 
can be protected with a 
suitable varnish A 
printed circuit pattern is particularly vulnerable to 
contamination and deterioration as it is all on the 
surface where moisture and dust can soon adversely 
affect the insulating properties. Surplus flux is 
removed in the same way as the pattern was de- 
greased—by dipping into a shallow tray of trichlor- 
ethylene. Fig. 3 shows the complete process. 

Results.—Circuits have been printed by the 
double-layer method and treated exactly as described; 
in all cases the results have been perfect. It might 
be thought that such a simple system which uses no 
special apparatus and in particular no vibration by 
ultrasonic or other means cannot work when other 
more complicated systems have failed. Vibration 
breaks up the solder surface and causes dross to 
form 

In order to test the method, a series of 
patterns were printed, each about 4 x 3 inches. After 
they had been treated satisfactorily it was decided 
to extend the method to as large a board as would 
probably be used in Service applications. This 
entailed printing the same circuit four times on a 
piece of copper-clad laminate, 9x7 inches. Any- 
thing larger than this would probably be a bad risk 
because of vibration, but it is doubtful if the number 
of joints would be exceeded for any but the most 
complex assembly. There were 330 joints on each 
board and five such boards were made under 
identical conditions 

To economise in components, pieces of 0.036-in 
wire were threaded into 0.040-in holes and bent over 
with a pair of pliers. One thousand six hundred 
joints of this type were made without the failure of 
one. ‘To forestall the criticism that what could be 
done with clean tinned wire could not be expected 
with standard components, several circuits were 
assembled from standard components drawn from 
stock. In no case were the leads scraped or cleaned 
in any way other than as described, although it must 
be admitted that certain resistors were omitted from 
the test because they are quite impossible to solder 
by normal means and it is obviously unfair to include 
this type in the test. In all cases the final results 
were perfectly soldered joints on a background of 
nicely shaped wiring patterns. 

Future Development.—Soldering of the entire 
wiring system is not necessarily required. The 
thickening of the wiring increases its current-carry- 
ing capacity, but this is rarely necessary, and the 
increased weight and cost of the unnecessary solder 
are undesirable. ‘This means that some method of 
making the joints without affecting the wiring is 
required, 

Various methods of doing this have been proposed 
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but so far a satisfactory solution has not been found 
by the writer. 

What is required is a solder “ resist” made either 
of a plastic coating or a material such as paper that 
can be attached to the base in the form of a mask 
through which only the joints appear for soldering. 
If a plastic coating is used, it is preferable to be able 
to spray it on to the base via a mask, leaving only 
the joints exposed for soldering. One of the 
problems in finding such a material is that most 
resins that might be suitable are cured by heating; 
if this were done in such a way that the exposed 
copper was attacked or corroded, there would be 
considerable difficulty in making satisfactory joints 
during the soldering process, 

Conclusions.—It is considered that the simple pro- 
cess outlined is perfectly satisfactory for the dip 
soldering of sub-assemblies for electronic apparatus 
for use both by the Services and by the radio and 
television industry. Its satisfactory use would 
stimulate the development of a selective soldering 
system, but for the time being this is not essential. 

Components for dip soldering must be capable of 
being soldered with an iron in the usual way; if 
they are not, then it is useless to attempt to dip 
solder them. ‘Terminations that are badly oxidized 
or have been electro-tinned for a considerable period 
are unsuitable. Solder-coated, silver-clad or plated 
wires will usually make very good joints. If they 
are covered with wax this merely dissolves in the 
bath; this makes an unpleasant odour and smoke 
but is otherwise harmless. 

Standard components are not damaged when dip 
soldered as described, although paint finishes and 
plastic sleeves may be slightly discoloured. The 
sleeves are rarely necessary as the components are 
mounted on to an insulating base and further insu- 
lation is not required, except when a metal-based 
component crosses over a printed line. (This 
applies only to double-sided printed layouts.) 


(All diagrams are Crown Copyright.) 


New “Wireless Servicing Manual” 


A NEW (ninth) edition of “ Wireless Servicing Manual,” 
by W. T. Cocking, has just been issued by our Publishers 
on behalf of Wireless World. The book, which has been 
completely revised and appears in a new format, now 
deals with sound receivers for f.m./v.h.f. as well as a.m 
for long, medium and short waves. ‘Television is not 
covered 

Emphasis throughout is on principles and methods of 
testing; similarly, the explanatory diagrams illustrate 
principles rather than specific receivers. There are 268 
pages and 128 illustrations; price is 17s 6d (postage Is). 
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Television Pattern Eliminator 


Removing Band | Interference on Band III 


W HEN a convertor is used for Band III recep- 
tion, the television receiver proper is normally tuned 
to the local Band I channel. As a result, there is a 
risk of the Band I signal being picked up by the 
signal-frequency circuits of the receiver and so 
causing interference on Band III. Trouble of this 
kind is especially likely when the set is of the straight 
type. 

A balancing unit for the reduction of this kind 
of interference has been produced by Spencer-West. 
It is available in two forms, known as types 54 
and 54A, which differ in the kind of plug and socket 
connectors provided. The purpose of the unit is to 
introduce into the receiver a Band I signal which 
is equal in amplitude and opposite in phase to that 
directly picked up and which, therefore, cancels it 
out, 

The internal circuit diagram of the Patterning 
Removal unit is shown in Fig. 1 enclosed in the 
dotted box. There are two coaxial sockets on the 
unit and two coaxial-cable leads. For Band I recep- 
tion, the Band I aerial is connected through the 
usual internal switching of the convertor to the Band 
I receiver and the unit is effectively short-circuited. 

For Band III, the Band I aerial socket on the 
convertor is usually short-circuited within the con- 
vertor. The cable between the convertor and the 
balancing unit is roughly 4/4 in length, so that the 
short-circuit at the convertor end does not short- 
circuit the Band I aerial. A A/4 length of cable 
short-circuited at one end has infinite impedance 
at the other. On Band III, therefore, the connection 
to the Band I socket on the convertor can be ignored. 
The Band III signal is then applied to the convertor 
in the usual way and, after conversion to Band I, 
is fed to the Band I receiver via the output connec- 
tions of the balancing unit. A Band I signal is also 
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fed into the receiver through the balancing unit and 
is derived from the Band I aerial. 

When both potentiometers are at their centres, 
equal signals in opposite phase are fed to the trans 
former T from their ends and the net output ol 
the balancing unit is zero Band I signal. Moving 
a slider away from the centre in one direction 
provides an output in one phase; moving it the other 
way provides an output in opposite phase. 

Because of R and C in the leads to the sliders 
of P, and P, respectively, the signals from the two 
potentiometers have nearly 90° phase difference 
between them and, by adjusting the two, a combined 
output of any desired phase and amplitude is 
obtainable. 

As there is considerable attenuation of the Band 
I signal in the unit, the makers state that it may be 
necessary to use a good Band I aerial in order to get 
sufficient output to balance out stray pick-up. The 
adjustment procedure is to tune in the Band III 
signal and then to adjust P, and P, in turn for 
minimum patterning on the screen. 

Some tests were carried out with the unit under 
very severe conditions and it was found that a 
precise balance could be secured only at one fre- 
quency. This is, of course, to be expected on 
theoretical grounds and it means in practice that 
the unit will precisely balance out interference on 
vision or on sound but not on both together. 

The conditions of the test were so severe that 
the Band III signal could barely be detected through 
the Band I. It was too much to expect that the 
unit would remedy this but it did, in fact, enor- 
mously reduce the Band I signal. The balancing 
adjustments proved to be very smooth and definite 
and the unit behaved exactly in the manner des- 
cribed by its makers, and it was, in fact, necessary 
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to use an H aerial to obtain sufficient Band I 
input to the unit for a balance. 

There is no doubt at all that the unit will 
do what it is intended to do, which is to 
remove the pattern produced on a Band III 
picture by a considerably weaker Band I 
signal picked up by the receiver. Under 
such conditions, sound interference is 
usually negligible and the inability of the 
unit to be as effective on both is un- 
important. 

A variable attenuator is made by the same 
firm and operates on a similar principle in 
that a centre-tapped transformer is used 
with one potentiometer. A range of 6-36dB 
is obtainable and proper matching at all 
settings is claimed. The unit is fitted with 
coaxial connectors. 
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Industrial Notes and News 


Britain at Damascus Fair 


SEVEN British radio manufacturers (Bush, Cossor, 
Ekco, Ferguson, G.E.C., Kolster-Brandes and Regen- 
tone) are staging a composite exhibit under the 
auspices of B.R.E.M.A,. at the Damascus Interna- 
tional Fair, opening on September Ist. This is the 
industry’s second collective export promotion effort 
in the Middle East; there was a composite exhibit 
at the Baghdad Fair in 1954. Sound and vision pro- 
grammes will be heard and seen at the show. Pic- 
tures will come from a television transmitter and 
studio installed by Pye, who will also have their own 
separate exhibit. The system used will operate on 
the 625-line C.C.I.R. standards. 

Exports of broadcast receivers to the Middle East 
countries rose in 1955 by 24 per cent to a value of 
about £613,000 from £513,000 in 1954. Total 
exports of all kinds of radio equipment rose during 
the same period by 13 per cent (from nearly 
£1,294,000 to over £1,460,000) 


Electronics at Karls Court 


THE principal feature of the electronics section of 
the National Radio Exhibition, to open in London 


PERISCOPIC TV:—The use of television for the inspec- 
tion of the interior of a furnace was recently demonstrated 
ot Barking power station. The photograph shows the 
Marconi Videcon camera mounted at the viewing end of 
a long periscope which is here shown in the ‘ withdrawn ' 
position. The reproducing equipment can be installed 
in any convenient part of the station. 
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on August 22nd, will be the timing equipment used 
in the record-breaking run of the Fairey Delta II. 
This exhibit, shown by courtesy of the Royal Air- 
craft Establishment, Farnborough, will include repro- 
ductions of photographic records made during the 
run 

Many facts and figures on the Exhibition and the 
radio industry are given in a brochure, written in 
English, French and Spanish, which is being dis- 
tributed to prospective overseas visitors, the number 
of which increases year by year. 


Television on Tape 


RECORDING of video signals on magnetic tape— 
the subject of much discussion, experiment and 
exaggerated claims—seems now to have become a 
really practical proposition with the successful 
demonstration of a new machine in the U.S.A. and 
the placing of orders for it by several of the big 
American television broadcasting concerns. 

Designed by the Ampex Corporation, of Redwood 
City, California, it avoids the old problem of having 
to run the tape at high speed by recording the signals 
transversely as well as longitudinally on a wide tape 
(actually 2-inch). This is done with a special head 
assembly which is said to rotate at high speed across 
the tape. As a result it has been possible to run 
the tape at only 15 inches per second, and a 14-inch 
reel is enough to record a 65-minute television pro- 
gramme. ‘The effective tape speed given by this 
technique, however, is sufficient to record video 
frequencies up to 4 Mc/s. The accompanying sound 
is recorded in a conventional manner along one edge 
of the tape. 

The quality of the pictures reproduced from the 
video tape records has been reported to be far 
superior to that given by photographic recordings, 
and equal to or better than ordinary films shown on 
television. An economic advantage over photo- 
graphic film is that the recorded picture can be 
erased when it is no longer required and the tape 
used again. The cost of a production model of the 
recorder is given as 45,000 dollars. 


New television tuning signal. Resolution of the centre 
lines indicates about 2.5 Mc's bandwidth. 
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PERSONALITIES 


H. G. Sturgeon, who, as mentioned in these pages 
last month, was appointed an O.B.E. in the Queen’s 
Birthday Honours, has been with Ultra Electric, 
Limited, since 1944. In 1946 he was appointed chief 
engineer and also became a director of the company 
He has been responsible for the development of a con 
siderable quantity of electronic equipment for the 
aviation industry 


H. G, STURGEON M, L. JOFEH 


M. Lionel Jofeh, A.M.I.E.E., deputy chief engineers 
of Sperry Gyroscope Company, of Brentford, was also 
appointed an O.B.E. He joined the company as an 
equipment engineer in 1947 and subsequently became 
head of a research group on a special project at the 
company’s Gloucester factory. He returned to Brent 
ford in 1954 and took up his present position. For 
eleven years prior to joining Sperry, Mr. Jofeh, who is 
43, was at Cossor’s research laboratories where he 
worked on radar and guided missiles. 

Colonel Sir Stanley Angwin, K.B.E., is relinquishing, 
on September 30th, the post of chairman of the Com 
monwealth Telecommunications Board which he has 
held since 1951. Sir Stanley, who is 72, was for eight 
years engineer-in-chief of the Post Office until he 
became chairman of the board of Cable and Wireless 
in 1947, a position he held until his appointment to the 
C.T.B. In 1953 he was awarded the Faraday Medal of 
the LE.E. “for his outstanding contributions to the 
development of telecommunications in Great Britain 
and in the international and intercontinental fields.” 

E. G. Richardson, B.A. D.Sc., Ph.D., reader in 
physics at Durham University, has been appointed to 
a personal professorship of acoustics in the Newcastle 
division of the university. Dr. Richardson, who is well 
known in the fields of pure and applied acoustics, is 
British representative on the editorial board of 
Acustica, the international journal of acoustics. 

J. C. Atkinson recently left RCA Photophone, 
Limited (now RCA Great Britain), of which he had 
been a director since 1925, and has joined the board 
of Thermionic Products, Limited, of Hythe, Southamp- 
ton, and its associated companies. 

Patent applications for a simplified tuning system, 
applicable to both sound and television receivers, have 
been filed by John D. Burke, a contributor to Wireless 
World. He claims that a single unit can tune all broad 
cast bands from the long wave to Band III, thus reducing 
the cost of combined A.M.-F.M.-T.V. receivers. In 
“Fugitive from Pandemonium,” in the February 1953 
issue, Mr. Burke, who had recently settled in this 
country, gave an American television technician’s 
reactions to an abrupt change. Ironically enough, 
having fled from commercial television in the States, 
he is now on the engineering maintenance staff at the 
independent television studios, Wembley. 
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J. C. Evans has joined the Dulci Company as tech 
nical sales manager. He received his early training at 
the Dollis Hill Research Laboratories of the Post Office 
and was more recently service manager and chief elec- 
tronics engineer of Continental Radio and Electronics, 
Limited, 


When F. N. Calver, M.B.E., retired at the end of 
April from the position of engineer-in-charge at the 
B.B.C.’s Daventry transmitting station, H. A. Masters, 
who had been assistant e.-in.-c. since 1949, succeeded 
him. Mr. Masters, who is 55, joined the B.B.C. in 
1930 after service with the Marconi Company and the 
G.P.O 


OBITUARY 


Dr. Heinrich Barkhausen, emeritus professor of the 
Technischen Hochschule in Dresden, who gave us the 
“phon” as the unit for the intensity of sound, died 
recently at the age of 74, He was well known for hi 
research work on valves which resulted in the publica 
uon of his book “ Elektronenréhren,”and his name has 
been given to a number of his contributions to radio 
the Barkhausen equation, Barkhausen clicks and Bark 
hausen-Kurtz oscillator, In recent years, Professor 
Barkhausen has been head of the editorial board of our 
German contemporary Zeitschrift fur Hochfrequenz 
techmik und Elektroakustik 


J. E. Davies, manager of the technical information 
and publicity division of the Marconi International 
Marine Communication Company since 1951, died on 
June Ist at the age of 63. He joined the company 
sea-going staff in 1912 and in 1927 became inspector at 
the East Ham depot. Two years later he joined the 
head office technical staff. Mr. Davies had been editor 
of the Marconi Mariner—the company’s housé journal 
since its introduction in 1948, 


IN BRIEF 


1957 Exhibitions.—The dates of the following radio 
and allied exhibitions to be held next year have recently 
been announced by the organizers: Physical Society Ex 
hibition, March 25th to 28th, Royal Horticultural 
Society’s halls, Westminster, S.W.1; Electrical En 
gineers’ Exhibition (A.S.E.E.), April 9th to 13th, Earls 
Court, London, S.W.5; Components Show (R.E.C.M.F 
April 9th to Illth, Grosvenor House, Park Lane 
London, W.1. 


Cambridge University has leased a site from the Air 
Ministry at the R.A.F. station at Lord’s Bridge, near 
Cambridge, for the Mullard radio-astronomy obser- 
vatory. The cost of the erection of the observatory 
and about half the total cost of the whole project will, 
it is stated, be met by the recently promised £100,000 
gift from Mullard, Limited. 


A site has been acquired by the B.B.C. for the second 
Northern Ireland cdotiien transmitter. It is some 
570 feet above sea level on Sheriffs Mountain, near 
Londonderry. The new station, which eventually will 
also accommodate a v.h.f. sound transmitter, is planned 
to be brought into service towards the end of next year 


The radio-telephone breakdown service of the Auto 


mobile Association is now operated from nineteen 
centres and covers an area of some 34,000 square mile: 
The latest transmitter is at Leicester and additional 
centres are to be set up in Dublin, Belfast and St 
Helier (Jersey), later this year. 

Television at the Opera.—Earlier this year Pye 
installed a miniature television camera in the Vienna 
State Opera House to enable the chorus master (in the 
wings) and the organist (in the organ chamber) to follow 
the conductor of the orchestra more readily. Now at 
the Glyndebourne Opera House a television camera has 
been similarly installed by Pye beside the prompter’s 
box for the benefit of the chorus master 
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F.M. and Quality—Commenting on the growing 
American interest in the quality of the music pro- 
grammes broadcast by f.m., our New York contem- 
porary, Audio, draws attention to an additional attraction 
for the “hi-fi” audience offered by station WBA-FM. 
At each hour the station radiates one or more test 
frequencies ranging from 30 to 15,000c/s—a worth- 
while innovation 


One of the fifty or more articles in the Financial 
Times’ annual Review of British Industry covers the 
broadcast receiver manufacturing side of the radio in- 
dustry and another—by J. F. Lockwood, of E.M.I.— 
the electronics industry. In dealing with the effects 
of the credit squeeze the writer of the first article, John 
Hay, states: “Firms willing to put out a 12-inch or 
14-inch set with the minimum of frills and tuneable only 
over a limited number of channels at a price well below 
that for the most-favoured 17-inch set with many refine- 
ments can expect to secure a bigger share of the market.” 


Semi-conductors.—Over sixty members of industrial 
and Government organizations attended a conference on 
semi-conductor devices at the Borough Polytechnic, 
London, S.E.1, early in June. This was in the nature of 
a follow-up to the very successful series of courses of 
lectures on semi-conductors held at the Polytechnic in 
the past three years, at which over 700 students 
attended. A new series of elementary lectures will 
begin in October and a more advanced course next 
January. 


Members of the Television Society elected to fill 
the vacancies on the council for 1956-1957 are: J. J. 
Billin (E.M.I.), D. C. Birkinshaw (B.B.C.), S. J. Preston 
(E.M.1.), E. G. Rowe (S.T.C.) and F. H. Townsend 
(Cathodeon). Mr. Birkinshaw has again accepted the 
office of chairman 


LE.E. Students.—The new chairman and vice- 
chairman of the committee of the I.E.E. London Gradu- 
ate and Student section are respectively K. W. E. 
Gravett (Post Office Research Station) and E. L. Jones 
(Edison Swan) 


The epg 4 of the Television Society has been 
conferred on Professor J. D. McGee, professor of instru- 
ment technology at Imperial College (formerly of E.M.I. 


Limited), C. L. Hirshman, chief radio engineer at the 
Brimsdown works of Ediswan, and Axel Jensen, head 
of television research at the Bell Laboratories in 
America, 

Brit.1.R.E. Convention.—Plans are being made by 
the Brit.I.R.E. to hold a convention— probably devoted 
to electronics in automation—at King’s College, Cam- 
bridge, from June 28th to July 2nd next year. 


A New Approach.——Writing in the Financial Times 
on the decline in popularity of sound broadcasting, 
G. Clement Cave, general manager of Radio Luxem- 
bourg, states—‘ For our part we intend completely to 
revitalize our thinking and our planning. ... We are 
approaching the task as though radio is a completely 
new medium that is about to be launched for the first 
time on a nation where television has been well estab- 
lished for years.” 


A.P.A.E.—At the annual general meeting of the 
Association of Public Address Engineers, V. G. P. 
Weake, of Pamphonic Reproducers, was elected presi- 
dent in succession to A. H. Whiteley, of Whiteley 
Eleetrical Radio 


Eire S.W. Station.—It has been decided by the Eire 
government to dismantle the short-wave broadcasting 
station at Athlone, which was set up in 1947 but has 
not been used for the past few years. 


Correction.—The photograph on p. 273 of our June 
issue was incorrectly described as showing the Cossor 
“ Hydraudyne” oscilloscope. It illustrates, in fact, the 
Mullard transistor oscilloscope, of which a_ block 
diagram was given on p. 277. 
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AIR ELECTRONICS 
OFFICER. This 
badge will be worn 
by the new RAF, 
category of air 
electronics officer 
operating radio and 
electronic gear, not 
controlled by the 
pilot or navigator. 


An autumn convention covering all aspects of air 
traffic control is being organized by the Guild of Air 
Traffic Control Officers for October 4th and 5th at 
Southend-on-Sea, Essex. It is planned to include an 
exhibition of manufacturers’ equipment and talks and 
discussions on the design and operation of A.T.C. gear. 


From July 2nd the head office of the Air Registration 
Board will be Chancery House, Chancery Lane, Lon- 
don, W.C.2. (Tel.: Chancery 2811.) 


A summary of the applied research in electrical 
engineering in progress in university colleges and tech- 
nical colleges in London and the Home Counties has 
been prepared by the Regional Advisory Council. 
Copies of the list, covering 14 colleges, are obtainable 
from the Council at Tavistock House South, Tavistock 
Square, London, W.C.1. 


A.R.B.M.—The Association of Radio Battery Manu- 
facturers has moved from 41 Gordon Square to 77 
Bedford Avenue, London, W.C.1. (Tel.: Museum 0476.) 


FILMS AND PUBLICATIONS 


Among the new films available on hire from the 
Central Film Library of the Central Office of Infor- 
mation is “ The first automatic factory.” It deals with 
the ECME production line (originated by 
Sargrove) which was described in Wireless World in 
April 1947. The 20-minute sound film can be hired for 
£1 from the Central Film Library, Government Building, 
Bromyard Avenue, London, W.3. A short sound film, 
produced by the Automatic Telephone and Electric 
Company, describing the working of the transatlantic 
radio-telephone link, is also included in the list of recent 
film releases. It can be hired for 5s. 


Mullard Films.—In addition to arranging film meet- 
ings for the radio trade Mullard also cater for the 
needs of amateur radio societies. Club secretaries can 
secure details of films and lecture material from the 
Films and Lectures Organization, Mullard, Ltd., Cen- 
tury House, London, W.C.2. 


S.1.M.A. Directory—The 1956 edition of the 
directory and handbook of the Scientific Instrument 
Manufacturers’ Association includes a glossary of the 
complete range of the scientific instruments manufac- 
tured by the 130 members of the Association of which 
a large number manufacture electronic gear. Over 200 
pages are devoted to members’ announcements giving 
further details of their products. The handbook is 
obtainable from S.I.M.A., 20 Queen Anne Street, Lon- 
don, W.1, price £1 2s 6d (post-free). 


On June 6th, the Institution of Post Office Electrical 
Engineers celebrated the 50th anniversary of its foun- 
dation. The October issue of the P.O.E.E. Journal will 
be a jubilee number which will be devoted to articles 
reviewing the development of the Post Office tele- 
communications services during the past half-century. 


A set of three wall charts, measuring 19in by 24in, 
showing diagrammatically in colour the basic principles 
of radio have been produced by Educational Productions 
Limited. Published in collaboration with E.M.I. Insti- 
tutes, the set of three charts (1, amplification; 2, the 
resonant circuit; 3, the superhet) are obtainable from 
Educational Productions Limited, 17 Denbigh Street, 
London, S.W.1, price 3s. 
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FROM ABROAD 


Canadian I.R.E. Convention.—The first convention 
and exhibition to be staged by the Canadian section 
of the American Institute of Radio Engineers is to be 
held in the Automotive Building, Exhibition Park, 
Toronto, from October Ist to 3rd. 


Propagation Problems.—An international meeting on 
the propagation of radio waves is to be held in Paris 
from September 17th to 22nd. The four main sessions 
will cover the propagation of metric, decimetric and 
centimetric waves beyond the horizon; influence of the 
ground on radiation and propagation; ionospheric 
propagation; and miscellaneous matters including 
“whistling atmospherics.” Particulars are obtainable 
from the Société des Radioélectriciens, 10 avenue 
Pierre-Larousse, Malakoff (Seine), France. 


As a result of the international congress on analogue 
computing held in Brussels last autumn, the Association 
Internationale pour le Calcul Analogique has been 
formed for the exchange of scientific information on 
analogue computers and the organization of inter- 
national meetings. Particulars of the Association are 
obtainable from R. Peretz, 50 avenue F. D. Roosevelt, 
Brussels, Belgium, from whom copies in English or 
French of the proceedings of last year’s meeting are 
also obtainable. 


“ Radio Philatelia” is the title of a 48-page book pub- 
lished in the U.S.A. in which the author, Herbert 
Rosen, traces the history of telecommunications as 
depicted on postage stamps. The stamps, which are 
illustrated and briefly described, are grouped under 
such headings as inventors, telegraphy, telephony and 
various aspects of radio. The publlahere are Audio- 
Master Corp., 17 East 45th Street, New York 17, N.Y., 
and the price 2 dollars. 


BUSINESS NOTES 

Radio and Allied Industries, Limited, manufacturers 
of Sobell receivers, are secking to acquire McMichael 
Radio, Ltd. It would remain a separate commercial 
organization with its own limited dealership arrange- 
ments for the sale of McMichael receivers, etc, The 
board would be reconstituted and of the existing 
directors H. F. Buckmaster and C. G. Allen would be 
on the new board. 


FIFTY YEARS of capacitor manufacture were recently 
celebrated by the Telegraph Condenser Company which, 
except for its recent entry into the field of printed circuitry, 
has throughout specialized in the production of capacitors. 
In this photograph, taken at a gathering of 2,000 employees 
and friends, P. V. Hunter (chairman) is presenting 
P. A. Sporing (director and general manager) with a silver 
salver. On the right is W. F. Taylor (director and 
general sales manager). 
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Although Pye Telecommunications “continue to 
recommend a.m. for all new [marine radio-telephone]) 
installations” they are to produce a frequency-modu- 
lated version of the Ranger marine radio-telephone 
equipment mainly for export. 


Orders for 112 radar reflectors for ships’ lifeboats 
have been received by Marconi Marine from four 
shipping companies. The reflectors, which are collap- 
sible for easy stowage, are of the corner octahedral 
design to ensure a good radar echo from any bearing. 


Simon Equipment, Limited, have received an order 
from the Ministry of Supply to install multi-channel 
long-duration tape recording equipment at the Thur- 
leigh Airfield, Bedford. The equipment is similar to 
that installed in the control tower at the Royal Aircraft 
Establishment, Farnborough, last year. Simon have 
also recently supplied multi-channel recording equip- 
ment to India and Malaya. 


Pye Marine, Limited, have recently brought into 
operation a new wing of 13,500 square feet at their 
factory at Lowestoft, Suffolk. The company are pro- 
ducing the sound reproduction and loud-hailing equip- 
ment for all the twenty trawlers being built for the 
Russians at the Brooke Marine's yard, Lowestoft. 


The Manchester depot of Aerialite, Limited, and 
its associates, Nettle Accessories, Limited, has been 
moved to larger premises at 355, Deansgate, Knott Mill, 
Manchester, 3. (Tel.: Blackfriars 2604.) 


The technical sales office of Hallam, Sleigh and 
Cheston, Limited, manufacturers of Widney Dorlec 
cabinets, has been moved from London, S8.W.6, to 
Oldfield Road, Maidenhead, Berks. (Tel.: Maidenhead 
4311.) 


Cleminson’s Agencies, Limited, of 36 Clifton Gar- 
dens, London, N.W.11, advise us that they have been 
appointed representatives to the wholesale trade for the 
new Band iit convertor made by Teleconversions, 
Ltd. This turret tuner is available for use with receivers 
with series or parallel heaters and for three different 
sets of intermediate frequencies. 


Communication Systems Limited, a subsidiary of the 
Automatic Telephone and Electric Company, of Liver- 
pool, are supplying the base station and transmitter- 
receivers for eleven ambulances of the Wallasey 
Corporation. 


The Marconi radar installation in the Pacific Steam 
Navigation Company’s new 20,225-ton passenger liner, 
Reina del Mar, Seaton a 15-inch dispiay unit. The 
company has also fitted the radio-communication gear. 
The sound recording and reproducing equipment in the 
liner, including a 175-W amplifier, tape recorders and 
170 loudspeakers, is supplied by G.E.C. 


EXPORTS 


Marconi transmitting and receiving equipment and 
d.f. gear was installed in the Vickers Viscount aircraft 
which the Pakistan government purchased for the use of 
the President. 


During the recent State visit to Sweden, a display 
of British goods was staged in Stockholm by the Coun- 
cil of Industrial Design. Three radio receivers were 
shown: Pilot portable (BM90), Ferranti table receiver 
(255) and Roberts’ portable (R55). 


India.—A contract for the supply and installation of 
harbour radar (Type 32) at the newly-developed port 
of Kandla in the Gulf of Kutch has been placed with 
Decca. They are also supplying radar installations for 
the Saugor and Khander Island lighthouses at the 
approaches to Calcutta and Bombay. 


The Shell Company of Pakistan have ordered a 
chain of four Decca Navigator stations to be set up in 
Eastern Pakistan. The chain will provide coverage in 
the Bay of Bengal and the adjoining land areas 
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Crystal-Controlled F.M. Receiver 


Three-Programme Switch Station Selection 


BY D. N. 


’ 

, in any one area there are normally only 
three f.m. programmes radiated on a group of fre- 
quencies spaced 2.2 Mc/s apart a tunable receiver 
is unnecessary and all that is required is a three- 
station receiver Such a receiver could have a 
three-station switch or a remotely operated push 
button with an electro-mechanical switch to select 
the station. One of the principal bugbears of push- 
button-tuned receivers has always been the troubles 
arising from the frequency drift of the local oscillator. 
Avoidance of this drift on the medium waveband is 
not easy and in Band II it is much more difficult 
because of the higher frequency and because the 
effect of the drift is so detrimental to the quality of 
the audio output. In a normal Band II receiver 
some drift is permitted while the set is warming up, 
but after about 10 minutes the temperature-compen- 
sation circuits should be operative and little further 
drift should take place; however, if there is any this 
can be readily corrected by slight retuning. 

In a push-button receiver no appreciable drift is 
allowable at any time, and it is believed that such an 
exacting requirement cannot be met with a switched 
oscillator at 80 Mc/s bearing in mind that the switch 
will introduce both variable inductance and resistance 
and there will be in addition both extremes of 


* Standard Telephones & Cables Ltd 


As this circuit dia 
gram shows the r.f. 


CORFIELD* 


temperature and variation of mains voltage. The 
obvious solution to the problem is to employ a 
switched crystal-controlled local oscillator; this 
system is commonly employed in commercial multi- 
channel ground and airborne equipment with every 
success. It has been common practice to employ 
a relatively low frequency crystal and a chain of 
harmonic multipliers to generate the local-oscillator 
frequency, this system is costly, complicated and 
would not commend itself to the average listener, 
particularly as the process of harmonic generation 
could produce spurious responses in the receiver on 
some channels and could cause interference on the 
short wave and television bands. 

Harmonic oscillators are known to lead to a poor 
signal/noise ratio at the mixer stage unless special 
care is taken to filter the output from the multiplier 
chain. The most modern practice, however, 1s to 
use overtone crystals which generate the local- 
oscillator frequency directly and as these are now 
available for frequencies up to about 100 Mc/s they 
appeared to be an obvious choice. To cover the f.m. 
band crystals around either 80 Mc/s or 100 Mc/s are 
necessary and as the lower frequencies are both 
cheaper and more readily available it was decided to 
operate the mixer with the oscillator ‘‘ low,’”’ hence 
for Wrotham, as an example, the crystals are 78.4, 


stage V, is of the 
earth-grid push-pull 
type. The frequency- 
changer is a triode 


pentode Vy, and 
station selection is 
effected by the three- 
way switch. 
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Band III television and is a triode- 


entode valve, the pentode per- 
emia the function of a mixer 
and the triode of an overtone 
crystal oscillator. Two i.f. stages 
are used in order to ensure good 
sensitivity, the first stage has 
automatic gain control to prevent 


Top view of the receiver chassis, including power supply. 


80.6, and 82.8 Mc/s respectively, assuming the use 
ot the standard 10.7 Mc/s i. ‘The writer has 
never delved in the past to find out why this fre- 
quency was originally chosen, It is, however, in a 
convenient part of the spectrum for obtaining the 
necessary bandwidth of i.f. transformers and dis- 
criminator and having been standardized in the 
U.S.A. and the Continent it is an obvious choice 
for the U.K., particularly as 10.7 Mc/s components 
are readily available. 

The Receiver: Two versions of a basic crystal- 
controlled receiver have been built. The one described 
here employs a manually-operated three-programme 
switch to select one of the three crystals and is 
complete with a normal pentode output stage 
supplying the loudspeaker directly. The illustrations 
show the form of layout thet can be employed. 

It was thought desirable to design the basic receiver 
with a reasonably high sensitivity so that it could be 
used in fringe areas; with this in mind, and to reduce 
the possibility of interterence radiated from the 
oscillator, an r.f. stage is embodied. The use of 


300-ohm balanced feeder is fairly common practice on 


the higher v.h.f. bands on account of its low cost and 
low losses. The r.f. stage has accordingly been 
designed for a balanced 300-ohm input. The 
mixer is of a type more commonly employed for 


the discriminator diodes being 
run above their rated current if the 
signals received are exceptionally 
strong. The discriminator is ot 
the ratio type and uses an un- 
balanced arrangement of the circuit as it is known 
that this type, as opposed to the balanced type, can 
introduce two or three times less hum. A treble 
diode-triode valve is used, the triode operating as a 
first-stage resistance-coupled a.f. amplifier. 

Circuit Description: The r.f. stage V, is a 
double-triode used as a push-pull earthed-grid 
amplifier; no tuned circuit is used for the input. 
The two capacitors C,, C, isolate the feeder from 
the cathodes, 

Two alternative cathode circuits are permissible. 
The neatest is te omit R’ and R” and to wind Ch, 
with resistance wire so that it has a resistance of 200 
ohms on each side of the tap. No. 48 gauge nickel- 
chrome alloy wire can be used and a length of about 
20 in. for each side is needed, A resistor can, of course, 
be used for the former in the usual way. Wire of 
this sort is not too easy to handle, nor can it readily 
be obtained in very small quantities. As an alter- 
native, therefore, the choke can be wound with 
No. 38 gauge copper wire and the resistance 
obtained by inserting R’ and R” of 200-2 each. 
They should preferably be of the {-W type, but }-W 
will do. A 6BQ7A will give rather more gain and 
lower noise than an ECC85 but is less readily 
available. The centre tap of the push-pull anode 
coil L, is not earthed but floating because of R, 
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which is connected directly to the centre tap; R., is 
an additional series resistor to drop the anode voltage 
to about 150, The grids of V, are earthed to the 
chassis on the valve socket and the heaters are supplied 
via two dust-cored chokes, Ch, and Ch,, decoupled 
with lead-through capacitors C, and Cy. 

The mixer grid coil L, is mounted inside L, and 
as a pair they have a sufficiently wide bandwidth to 
cover the three stations, they are adjusted by con- 
certina-ing the turns in and out slightly to give 
maximum gain on the middle channel. The pentode 
section of valve V, is used as a mixer (leaky-grid 
fashion) with grid-leak (R,) bias and no cathode 
bias; the capacitor C,, is the grid capacitor, the 
screened grid (g,) being supplied at about 100 volts 
by R, decoupled by a lead-through capacitor C,,. 

The triode of V, is used as the crystal oscillator 
in a ‘‘ Squier” circuit. The grid leak is R, and 
provision is made for checking the grid current at 
the meter point across R, decoupled by C,. Anode 
voltage is supplied via a series resistor R, decoupled 
with a lead-through capacitor C, to a tap on the 
tuned circuit L,, L, and C,. XL, crystal is the 
highest-frequency crystal of the trio, and in this 
position of the switch C, is tuned for the maximum 
stable oscillation (see lining-up procedure), When 
the switch is on XL, or XL, additional trimmers, 
C, and C,, are brought into circuit progressively to 
tune L,, L,, C, to a lower frequency. Since on these 
positions C, or C, load one end of the tuned circuit, 
they tend artificially to move the position of the tap, 
which being off-centre provides some regeneration 
which is essential for the operation of overtone 
crystals. ‘The capacitor C, is chosen to load the 
other end so that on the middle frequency (XL,) the 


correct loading is restored: it is, however, a little 
out one way or the other on XL, and XL, but this 
is of no consequence. There is sufficient coupling 
between the oscillator and mixer in the layout, and 
within the valve V, and its valveholder, to provide 
adequate peak heterodyne voltage. The value of this 
voltage can be ascertained by connecting a micro- 
ammeter in series with the “‘ earthy ”’ end of R,, the 
current should be of the order of 10 uA. The 
common heaters of V, are decoupled with lead- 
through capacitors C,, and C,,. The anode of the 
mixer is connected to the primary of the first if. 
transformer L, and the anode supply obtained via 
R, decoupled by C,,. C,, tunes the primary winding 
of L,, but is connected directly to chassis at the valve- 
holder in order to bypass any Band II signal present 
in the anode circuit. 

The secondary windings of the first and second 
if. transformers are tuned by 5-pF capacitors 
mounted within the transformer cans but the 
second i.f. transformer primary winding differs from 
the first in that it has no tuning capacitor. The 
circuit arrangement of V, and V, are similar as 
regards supply voltages, the screen voltage being 
derived from a 100-volt supply as the use of a 
sliding screen (series resistor) would increase the 
grid base too much for a.g.c., a grid leak R,, and 
capacitor C,, by their limiting action prevent V, 
being driven into excessive grid current with very 
strong signals. R, and C,, decouple the a.g.c. line 
to V;. 

The anode of V, is connected to the primary 
winding of the discriminator L;. The secondary 
winding is tuned by C,;, which must be of a type 

(Continued on page 315) 


COMPONENT 

Coils: 

I.F. coil 
PP5937 

Dust cores for I 
Neosid 500 mat 

Dust cores for L, (2), 
mat. 

Dust cores for Ch», and Chy,, Neosid 
CH1. (Each fully wound with 
No, 24 enam. wir 

10 turns total No, 18 enam 
wire tapped at 3 ¢t. for Ly, 
leaving 7 turns for L,. In 
side diameter jin 

18 turns No. 18 enam 
Inside diameter jin 

8 turns No. 18 enam. 
Inside diameter in 
outside L, 


formers and cans, Aladdin 


, and L, (2 each), 
mers 
Neosid 900 
820pF 
ipF 
1,000pF 
47pF 
47pF 


wire 


ee en ee a et an tn te, ae en ea 


wire. 
Fitted . 
- 0.01 uF 
Crystals: 
See text. 


300pF 
1,000pF 
0.01uF 


S.T.C. Type 4046 
Valves: 
6BQ7A or ECCS5 
6U8 or ECF82 
6BI6 
6T8 or EABCS80 
EL&84 or 6BQF 


Ar FRR AAR AH 
TSAI SI SSRs , 


| 
0.05nF 


“a0 


Cs, 0.01uF 


Cus 0.01uF 
5 pF 


Capacitors: 
Where particular kinds are specified C’ 
their use is important 


VALUES 
Capacitors (continued) 
820pF lead-through 
| 10pF air-dielectric 
lead-through 
ceramic 


N750K 
N750K 


] 
»820pF lead-through 


47pF N750K 
820pF lead-through 
20pF ceramic 


40pF silver mica 
2uF, 50V electrolyri 


Coe 30uF, 12 V electrolytic 


fitted inside cans of 
Cc” | Leg and L, 


AND CHIEF PARTS 
Resistors: 


All resistors }-W rating and 420%, 
tolerance unless otherwise stated. 
R’,R” 2000 (see text) 
22k 
4.7kQ, 2W 
1k 
3.9kQ 
1500 
270k 
68kQ 
1kQ 
220kQ 
680) 
1k 
1kQ 
220k 
680 
1kQ 
1k 
47kQ 
18kQ | To be 
18k) | 
470kQ 
10OMQ 
47kQ 
500kQ log-law 
470k 
1kQ 
1500 
1.2k9 


trim- 


So @ & 


: 


4 
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hy 


ZAR 


matched 
within 2%, 
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INDUSTRIAL Y RANGE 


| * 
Equivalent 
; Ons V Code Commercial Function 
unl Type Code 


6AL5 Double Diode 


6AM5 Power Pentode 
U“. 6AM6/8D3 ss High Slope R.F. Pentode 
7] 6aTé Double Diode Triode 


6BA6 Vari Mu R.F. Pentode 
6BE6 Heptode Mixer 
6BR7 Low Noise A.F. Pentode 
6BwWe6 Output Beam Tetrode 
6CH6 Video Output Pentode 
6c4 Triode Amplifier 
6SN7GT Low Mu Double Triode 
designed to give maximum efficiency with reliability 6x4 Full Wave Rectifier 
906 Vari Mu B.F. Pentode 
12AT7 | High Slope Double Triode 
for lengthy periods unattended. Primarily established 12AU7 Low Mu Double Triod 
to meet Service requirements, the Trustworthy 12AX7 High Mu Double Triode 
1303 Special Purpose Double Triode 
5763 V.H.F. Beam Tetrode 
been extended to include many commercial types. RI7 Half Wave Rectifier 
Ris Half Wave Rectifier 
6L6GA Output Beam Tetrode | Octal 


Industrial ‘' T '’ valves, most of which are obtainable 2SL6GT Output Beam Tetrode | Octal 


The special Trustworthy high quality valves have been 


—most valuable in equipment required to operate 


techniques, including shock and vibration tests, have 
The accompanying table shows the complete range of 


with reasonable delivery. In many instances additional 2 25SN7GT Low Mu Double Triode Octal 


50C5 Output Beam Tetrode 87G 
types can be made available for special applications 


Notes: Type 6058 will be superseded eventually by 
Type 5726 (Short Bulb Version) 


Standard Telephones and Cables Limited 


Regd. Office ; Connaught House, 63, Aldwych, London, W.C.2 


FOOTSCRAY SIDCUP - KENT + FOOtscray 3333 
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THE AGOS MIC 56 


The ACOS MIC 36 crystal microphone performs 
as well as it looks. It is omni-directional, highly 
sensitive, and has a substantially flat response 
from 30 to 7,000 c/s. It retails at {3.3.0 without 
switch or {3.8.0 with one, and is widely chosen 


for tape and disc work, P.A. and amateur radio. 


AKC OG 1 Wd well ahead 


1COS devices are protected by patents, patent applicatio 


and registered designs in Great Britain and abroad 


COSMOCORD LIMITED - ENFIELD - MIDDLESEX + Tel: ENField 4022 


having low capacitance 

drift (silver mica), and 

connected to the inde- 

pendent diode cathode 

pin 3) of V, and the 

other diode anode (pin 

1). The anode of the 

independent diode (pin 

2) is connected to the 

discriminator d.c. load 

which is composed of 

two equal resistors R,, 

and R,,, these are 

shunted by C,,, which 

should have a low leakage up to 50 volts d.c. com- 
pared with the sum of R,, and R,y. The dic. load 
is split into two equal resistors for the purpose of 
achieving a simple lining-up procedure, the tap also 
being employed for a.g.c. to V;. 

The audio output is taken from the tertiary wind- 
ing of L, and is decoupled to if. by C,,, C,, and 
R,,. As the a.f. output voltage of the discriminator 
is quite small the triode of V, is operated with no 
cathode bias, which enables the cathode to be 
earthed, the bias being furnished by contact potential 
developed across R,,. 

The output stage V, is conventional, the output 
transformer TR, being chosen to suit the type of 
loudspeaker; the ratio should te selected to give a 
load of 5,200 2 on the valve. It will be noticed that 
two bias resistances in parallel are shown for V,. 
This is merely to enable the required and non- 
standard value of 135 to be obtained with standard- 
value resistors. Any alternative output stage, which 


needs the same order of signal to drive it, may, of 


course, be used, 

Alignment: As there is only one variable in- 
volved in these receivers, namely the i.f., they can 
be aligned on the actual station providing the i.f. 
is sufficiently near for a signal to be received. 
Otherwise, and in the absence of a calibrated oscil- 
lator or signal generator, a short-wave broadcast 
or communication receiver can be _ successfully 
employed for this purpose. If the short-wave 
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Under view of receiver. 


receiver is tuned to a frequency lower than the 
scale marking by its intermediate frequency its 
mixer oscillator will usually provide sufficient 
signal at the aerial terminal for alignment purposes. 
For example, if the if. is 465 kc/s, the receiver 
should be tuned to 10.7 Mc/s—465 ke’s, i.e., 10.235 
Mc/s; the nearest approximate marking may be 
10.2 Mc/s or 29 metres. 

A wire should be connected between the acrial 
terminal of the short-wave receiver and the mixer 
grid of the f.m. receiver V,, the crystals being 
temporarily removed. A voltmeter should be 
connected across the discriminator diode load 
R,./R,, between the diode anode and the chassis. The 
meter should be of the high-resistance type, say, 
1,000 ohms/volt and range about 5, 10 or 25 volts. 

The dust cores of L,, L, and the primary of L, 
should be tuned for a maximum reading, the second- 
ary of L, can be tuned anywhere to produce a 
reading. The if. amplifier is now approximately 
aligned. The crystal circuit is adjusted by turning 
the programme switch to the highest-frequency 
channel and connecting a milliameter range 0-2 mA 
in series with the triode grid leak R, of V, or a 
voltmeter range 0-1 volt across R,. If the trimmer 
C, is increased in capacitance it will be found that the 
grid current increases slowly and at some point 
suddenly falls, indicating that the crystal has ceased 
to control the oscillator; the trimmer is correctly 
set if it is adjusted to a point just before this fall 
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1.F, Transformer details. 


The programme switch should be operated to and 
fro several times to ensure that the adjustment is 
such that the crystal controls every time. The 
switch should be tuned to the other frequencies 
C, and C, being adjusted so that consistent control 
occurs, the grid current being of a similar order. 
C, must not be readjusted for the other frequencies. 
If the heterodyne voltage applied to the mixer 
grid requires to be checked, a meter reading of 
about 10 »A should be obtained in the earthy end 
of R,, representing about 3 volts peak on the mixer 
grid. This reading should not be taken until L,/L, 
have been aligned to the middle channel as the read- 
ing obtained depends on the tuning of L, and L, 
and on the adjustment of C,, C,, C,. 

If the programme switch is operated to the middle 
channel of the three, the connection of a Band II 
aerial should now produce a B.B.C. signal which 
may operate the voltmeter and also produce a 
distorted sound signal. 

The cores of L,, L, and the primary of L, should 
now be accurately aligned for a maximum reading, 
the turns of L, and L, should also be concertinaed 
in and out for a maximum reading. If L,/L, do 
not appear to be tuning correctly, and it is not 
known if the circuit is tuning high or low, this can 
be checked by inserting into the centre of the coils 


SELECTIVE 


SOMETHING different in paging systems was re- 
cently demonstrated in London. It is different in that, 


although the calls are personal, the person called is 


free to move about and yet is always within hailing 
distance 

The system depends on the setting-up of a rf. in- 
duction field in a loop surrounding the building. This 
is fed from a central 25-watt transmitter and control 
unit and the system operates within the band 75 to 
87 kc/s. ‘Transistor receivers carried by the persons 
to be called are each tuned to one of 50 calling frequencies, 
spaced 250 cycles from each other. 

With a 25-watt transmitter one loop is sufficient 
under average conditions to cover an area of between 
20 and 30 acres; the buildings served within this area 
may be up to six storeys high. If screening exists be 
tween floors a second loop half-way up the building is 
connected in series with the one on the ground floor 

Basically the control unit is an oscillator incorporat 
ing 50 crystals, one for each of the calling frequencies 
The selected calling frequency and audio signals are 
fed to the transmitter, the output of which is adjustable 
to allow for various loop impedances. 

The transistor receiver measures 7jin by 2}in by 
jin and, weighing only nine ounces with battery, it can 
be carried in the breast pocket. It has no controls, 
but incorporates a mercury switch so that it is auto 
matically switched on when in the vertical position 
The miniature built-in crystal loudspeaker gives ample 
volume without necessitating the receiver being held 
to the ear. Power is from a four-volt mercury cell. A 
ferrite rod aerial is mounted inside the plastic case. 

The selective calling system is achieved through a 
crystal filter circuit, tuned to one of the 50 calling 
frequencies, and a “gating” transistor which controls 
the h.t. to the af. stages. In the quiescent state the 
battery consumption is 2.2mA, and when receiving a 
call 5.5 mA 

British Communications Corporation, Limited, of 
Wembley, Middlesex, the manufacturers of the “ Radio- 
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“PAGING” 


a brass rod or a thin dust core. If the former increases 
the reading the turns require opening out and if the 
latter increases the reading they require closing up. 
Lastly, the meter on a low range should be connected 
between the junction of R,, and C,, and the junction 
of R,, andR,,. The secondary winding of L, should 
then be adjusted to zero reading (turning this core 
will cause the meter to read either way of the zero). 

Crystals: It should be noted that the frequencies 
of the crystals employed must be selected to suit 
the particular f.m. stations it is desired to receive. 
Their nominal frequencies must be 10.7 Mc/s less 
than the frequencies of these stations. The crystals 
are supplied in sets with a close tolerance on their 
frequency differences but a wider tolerance on 
their absolute values. It is because of this that it is 
recommended that the final alignment of the if. 
amplifier be carried out on a signal, for this auto- 
matically allows for variations in the absolute 
values by shifting the i.f. appropriately. 

Power Supply: Details of the mains equipment 
are not given since it is entirely conventional. It 
must provide 250 V at 100 mA and 100 V at 4mA 
for h.t. and 6.3 V at 2.5 A for the valve heaters. 
The 100-volt screen supply can be derived from 
the 250-vokt line by a potentiometer consuming about 
10 mA in the lower limb. 


SYSTEM 


page,” as it is called, claim that with 
average use a battery lasts about 
500 hours. The cost of a complete 
installation with 50 receivers is 
£2,500. 

It should be added that although 
radiation outside the loop is limited 
to but a few feet, the G.P.O. has 
stated that a licence is needed. 
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SEMI-CONDUCTORS-1 


A Simple Guide to the Terms Used 


By ‘** CATHODE RAY” 


S 

KJOME readers may have been wondering why I 
say hardly anything about transistors. It is not be- 
cause I am against them on principle. One reason 
is that when transistors first appeared it was cleat 
that at least several years would elapse before they 
were fit for popular use. Apart from the few en- 
thusiasts who like to follow everything from the start 
and who can be relied upon to find the information 
for themselves, it is not very satisfactory to be given 
a rather difficult explanation to digest and then have 
to wait years until the subject becomes really topical, 
by which time we have probably forgotten most of it 

-which may be just as well, because in the mean- 
time it has become obsolete. 

It would be quite reasonable to classify transistors 
as valves—in fact some authorities prefer “ crystal 
valve” to “transistor”—but the name “ valve” has 
80 long been associated with the “ bottle of vacuum” 
or thermionic kind that I am going to use the term 
in that generally accepted sense. Although in some 
ways transistors are very like valves, their inner 
workings are more difficult to grasp, and in some 
respects they behave in actually opposite ways. (It 
was this oppositeness that I tried to bring out in my 
one previous deflection into the transistor field*.) So 
it seemed best to defer tackling this rather formid- 
able subject until there were signs that transistors 
would soon appear on the commercial market in a 
big way. 


Prices of Transistors 


About a year ago Dr. (“Father of the transistor”) 
Shockley prophesied that an “ explosive” growth in 
transistor production would occur when their price 
fell below that of valves, probably some time in 1956 
or 1957. The doubtful part of this forecast, it seems 
to me, is the assumption that the price of transistors 
will fall below that of comparable valves. Perhaps 
in America it will; but as regards this country, with 
the example of valve v. metal rectifiers before us for 
so many years, I should expect the prices would be 
cunningly adjusted to a nice balance. However, 
even if the growth of transistors never reaches flash 
point, I am sure it is going to be rapid enough from 
now on to make it worth while addressing our minds 
to the task of understanding how they work. 
There is already a large literature on transistors, 
and they have by no means gone unmentioned in 
Wireless World; why write more? Well, as I have 
just said, many people may be only just deciding that 
it is time they knew something about them, and have 
missed what appeared earlier. Then there has been 
a marked tendency for literature on the subject either 
to say it isn’t necessary to know how transistors 
work in order to be able to use them, or else to 
plunge into Fermi-Dirac and wave mechanics and 


* “ Duals,” April, 1952 
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in Literature on Transistors 


all that, to the confusion of the earnest plodder. | 
suspect that there are a large number of people who 
would like a simple picture of what goes on in tran- 
sistors, to hang up in their minds alongside the pic- 
ture they already have of what goes on in valves— 
the nice clear picture of electrons boiling off from 
the hot cathode and streaming across to the attractive 
anode, to an extent controlled by raising or lowering 
the potential of the intervening grid. Now although 
things that began by appearing so abstruse as to be 
intelligible only to honours graduates have a way of 
coming within reach of the masses (radar during the 
last war, for example), and transistors will no doubt 
soon be included in the most elementary communi- 
cations courses, I think it is fair to say that the 
picture must inevitably be a little less simple. The 
delightful thing about the vacuum valve is that its 
essential principles really are very simple. The 
picture of gas-filled valves is more complicated be- 
cause of the gas ions. Transistors are more compli- 
cated still, if one takes into account all the internal 
actions that are important; to say nothing of the fact 
that nobody yet quite knows what all these actions 
are. 

One thing we shall see is that the complicated 
picture of some of the actions can be replaced for 
routine purposes by a more condensed description, 
the details being, as it were, “understood.” What 
I am rather afraid of is that the details may appeat 
so formidable that they never will be understood, 
and the condensed descriptions of the movements 
of electrons and “holes” will just be accepted as 
arbitrary facts. No doubt a iot of self-styled “ radio 
engineers” manage to clear faults in customers’ sets 
on a basis of arbitrary facts; for example, that a 
strangled sort of sound from the loudspeaker of a 
portable is the signal for another opportunity to sell 
a battery; but that is hardly likely to satisfy Wireless 
World readers. On the other hand, to attempt to 
paint the full picture at one sitting by studying the 
recognized treatises will be too much for the people 
I have in mind. As I said in the March issue, such 
people, of whom I am one, need time for new ideas 
io sink in, and the best thing is first to make a sim- 
plified sketch, and when that is clear in the mind 
fill in the details. I only hope that the necessary 
simplifications will not make the physicists squirm 
too much. 


Currents in Solid Conductors 


Our sketch must start with the basis for all the 
several distinct kinds of transistors, as well as crystal 
rectifiers and doubtless other things still to be in- 
vented—semi-conductors. The reason vacuum 
valves are so easy is that the vacuum gives the elec- 
trons released from the cathode a clear space in 
which to work, and, since electrons are all absolutely 
identical negative electric charges, it is relatively 
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simple to calculate what they will do in given con- 
ditions, and still simpler to visualize their movements 
(which are electric currents) in a broad, general way 

Electric currents in solid conductors such as wires 
are much more complicated theoretically, because 
most of the material is more or less fixed and one 
has to account for the presence—to very different 
extents in different materials—of electrons capable 
of constituting currents. That in itself is quite a 
difficult study if one goes into it at all deeply. And 
then, having explained the presence and density of 
the electrons, one has to consider how their move- 
ments under the influence of an e.m.f. are affected 
by the jungle of fixed atoms through which they 
have to percolate. I don’t think it would be unjust 
that the great majority even of profes- 
sional electrical engineers know and perhaps care 
very little about all this. Fortunately for them, for 
nearly all practical purposes it works out very 
simply, and all they need is Ohm’s law and a list 
of the few important electrical circuit materials with 
their conductivities (or resistivities) and temperature 
oefficients Given these, and the dimensions, 
material and temperature of any part of a circuit, 
and the e.m.f. applied, it is routine stuff to calculate 
the current that will flow. Quite often it may not 
even be necessary to bother about the temperature, 
because for most ordinary conductors—metals—the 
resistance does not vary steeply with it. 

Current flow through insulators is less simple, 
but so long as one takes care always to use good 
insulators one can dismiss the subject in the terse 
manner of the schoolboy on “ Rabbits in Green 
land” (or wherever it was there weren’t any). Even 
moderate insulators conduct something like 10 
times less than metals 

In between the very 
called just “ conductors ” 
ductors (insulator: 


tO suspect 


good conductors (usually 

and the very bad con 
there are some substances that 
are neither—semi-conductors. It is not simply a 
matter of their conducting millions of times less 
than metals and billions or trillions of times more 
than insulators. Their whole electrical behaviour 
is most peculiar lake germanium, which is now 
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the best known semi-conductor although only a few 
years ago it was little more than a name in the 
table of chemical elements. Two apparently identi- 
cal pieces, both absolutely pure so Er as the most 
delicate chemical analysis can show, might differ 
in conductivity by more than a hundred to one. 
Again, a piece of apparently pure germanium might 
pass current readily from one end to the other but 
not in the reverse direction. And whatever the 
conductivity happens to be, it depends very much 
on temperature, and in an apparently capricious 
manner 

The reasons for these peculiarities involve very 
large chunks of both chemistry and physics, especi- 
ally the modern parts that are so difficult because 
they cannot be accurately expressed in terms of 
anything we can see or visualize. Our sketch will 
have to consist of highly simplified versions of the 
bare essentials. 


Structure of Atoms 


Every substance consists of one or more of the 
92* chemical elements. The differences between 
these elements result from the structure of their 
atoms, which are the smallest portions of them that 
can exist. Each atom consists of a central nucleus 
surrounded by one or more electrons. It is often 
likened to a sub-miniature solar system, the nucleus 
being the sun and the electrons the planets. In 
some respects that is a very good picture, because 
it helps one to realize that an atom consists mainly 
of empty space, so that anything shot at it from 
outside is likely to go right through without hitting 
any of the parts. But it mustn’t be taken too liter- 
ally; in particular, the idea of electrons as solid balls 
revolving round the nucleus in clearly defined orbits 
is very naive according to modern teaching. Any 
attempt to bring electrons sharply into focus seems 
doomed to disappointment. 

The nucleus itself is a composite system, made 


* Leaving out of account a few radioactive elements that have 


been artificially produced 


Fig. |. Electric charge 
diagrams of atoms of a few 
of the chemical elements 
Each black dot represents an 
electron, which carries one 
unit of negative charge (— !). 
The nucleus at the centre 
carries a positive charge 
equal to the atomic number 
of the element. So a neutral 
atom must have the same 
number of electrons. These 
are distributed in “* shells ’’ 
meme aA”. & . ms 
etc., each of which has a 
certain maximum capacity. 
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Fig. 2. For some purposes the atom diagrams can be 
greatly simplified by lumping the filled shells in with the 
nucleus and showing only the net electric charge inside a 
circle. Each of the electrons left over—the valency 
electrons—is represented by a minus sign. The diagram 
here replaces the sodium diagram in Fig. | and also a 
number of even more complicated ones. 


Fig. 3. Atom diagram of the Fig. 2 type for certain 
elements including silicon and germanium. 


up of neutrons and protons; but since we are not 
concerned just now with atomic energy (“ nucleo- 
nics”) we can ignore that and regard the nucleus 
simply as a single body, contributing most of the 
weight, and carrying a positive electric charge. 
Element No. 1 on the list (which is hydrogen) has 
a nucleus with one unit of positive charge; No. 2 
(helium) has two units; No. 3 (lithium) three units; 
and so on. No. 8 is oxygen; No. 29, copper; No. 47, 
silver; No. 92, uranium, There are no fractions of 
a unit. And how much is a unit? It is equal and 
opposite to the negative charge of one electron. 

So to make one neutral (i.e., uncharged) hydrogen 
atom it is necessary to cancel the positive charge, 
by adding to its nucleus one electron. And so on, 
all through the list; the number of electrons sur- 
rounding the nucleus of any element is the same 
as the number of that element in the list. It is 
called, not unnaturally, its atomic number. 

Now although the modern picture of how these 
electrons are distributed around the nucleus is 
rather hazy, it is known that there are quite strict 
rules about it. They can exist only in certain 
“ shells” around the nucleus, and the normal capa- 
city of each of these shells is fixed. To change the 
analogy, an atom is rather like a restaurant with a 
number of tables of different sizes, in which the 
customers are made to fill all the seats at the first 
table, then the second, and so on. The first table, 
Which is labelled “K”, seats only two, and is fully 
occupied by helium with its two electrons. The 
second table (“L”) seats eight, so the first two 
tables are completely filled in atom No. 10, which 
is neon. 

Atoms of the great majority of elements, however, 
have one table only partly filled. In the lithium 
atom, one of its three electrons is obliged to sit all 
by himself at the second table. He resents this 
arrangement and is constantly watching for an op- 
portunity to slip across to some other restaurant 
where there is a vacancy. Such a restaurant might 
be a fluorine atom, which with its nine electrons has 
one place unfilled at the second table—see Fig. 1. 
If the two different atoms come close together this 
transfer is almost inevitable. The fluorine atom, 
having gained an electron, is now negatively 
charged to the extent of one unit (+9—10=—1); 
while the lithium atom is left with one of its three 
positive charges unneutralized (+3—2= +1) so as a 
whole has one positive charge. These two atoms, 
being oppositely charged, are mutually attracted and 
enter into partnership under the new name of 
lithium fluoride. And so we have what is called a 
chemical reaction between two elements to form a 
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compound, which is usually very unlike either. 
Incidentally, an amalgamation of two or more atoms 
is called a molecule. 

An oxygen atom with its eight electrons has two 
vacancies at its second table, so is able to invite two 
hydrogen atoms with their single electron each to 
enter into partnership, forming H,O—water. The 
number of vacancies or surpluses is called in 
chemistry the valency; in hydrogen and lithium and 
fluorine it is one, but in oxygen it is two. The 
valency of atoms such as helium and neon in which 
there are no partly filled tables is zero; they are 
extremely self-satisfied and stand-offish and cannot 
be persuaded to take an interest in any other atom 
In other words, they form no chemical compounds. 

The odd electrons in other elements, which do 
tend to enter into external relationships, are called 
valency electrons. For our present purpose we can 
greatly simplify our pictures of atoms by lumping 
in with the nucleus all electrons in filled shells, be- 
cause they play no active role. This augmented 
nucleus is the main body of the atom, the only 
other components being the valency electrons, if 
any. In this simplified plan, 10 of the 11 electrons in 
a sodium atom can be included with the nucleus to 
form a body having an electrical charge 
+11—10=+1, surrounded and neutralized by its 
solitary valency electron, as in Fig. 2. The same 
diagram would do for copper or silver or gold, 
which all have one odd electron per atom (though 
the number of socially happy electrons within the 
circle varies according to the element; in a gold 
atom there are 78). 


Shared Electrons 


It is no accident that all the elements just men- 
tioned are particularly good conductors of electricity. 
The “odd man out” belonging to each atom, hav- 
ing no close social ties, readily breaks away and 
roams around at random, hoping to find a vacancy. 
In a piece of more or less pure metal its chances 
are negligible; and so there is a vast army of un- 
employed (about 10° per cu cm), easily persuaded 
by the influence of an electric field to drift along in 
a particular direction. This drift is an electric 
current. And if there is a large current per volt we 
say the resistance is low (or the conductance is 
high). 

Atoms that possess at least half a shell-full of 
valency electrons have another method of satisfying 
their social instincts. Fluorine, for example, has 
seven out of eight; and if there is no atom present 
such as sodium from which it can get the one elec- 
tron needed to make up the set it enters into part- 
nership with another fluorine atom, on the basis 
that each atom shall regard one of its valency 
electrons as common to both. So each has seven 
of its own plus a shared one. The link between the 
two atoms via the shared pair of electrons is called 
a co-valent bond. Fluorine, then, normally exists 
in separate molecules each made up of a pair of 
atoms. 

Silicon, also shown in Fig. 1, and germanium, 
have only half enough valency electrons to make a 
set of eight, so their atoms can be represented in the 
simplified manner as in Fig. 3. To make up the 
set, each electron has to link up with one of the 
four in another atom. If conditions allow this ten- 
dency to be fully realized, the result is a three- 
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Fig. 4. The ys | electrons in Fig. 3 tend to link up 
with others, as indicated in this diagram of a minute 
portion of perfect germanium crystal. 


Left: Fig. 5. The move- 
ment of an electron from A 
in (a) to B in (b) can 
alternatively be regarded 
as the movement of a hole 
from Bto A. The direction 
of the field causing the 
movement is in either case 
indicated conventionally by 
the arrow. 


dimensional structure of the kind we all know as a 
crystal. A three-dimensional structure is awkward 
to show as a diagram on paper, but in this case it 
can easily be flattened out into two as shown in 
Fig. 4. ‘The fact that all the valency electrons are 
occupied in maintaining co-valent bonds between 
atoms is indicated by the lines joining them to- 
gether 


Shaking up Process 


In a perfect crystal all the valency electrons would 
be fully occupied in this public-spirited service and 
there would be no loose characters open to the influ- 
ence of every field. In other words, the crystal 
would be a perfect insulator. In actual fact, crystals 
of silicon and (still more) germanium are very far 
from being perfect insulators, but—as I have already 
indicated—exactly how far is difficult to determine, 
because attempts to measure their conductivity yield 
widely different results, for no very obvious reason. 
However, several reasons have been found. 

One of them is that incoming energy such as heat 
or light can “ shake out”'a valency electron here and 
there. The process can be visualized by means of 
a model consisting of a perfectly flat level board like 
a billiard table, on which large numbers of small 
balls representing the valency electrons are mounted 
in regular formation. They are held in this forma- 
tion by resting in shallow depressions or holes. 
Applying an e.m.f. between the ends of the crystal to 
produce an electric field throughout it is represented 
by lifting the end of the board that stands for the 
negative terminal. Provided that the tilt is only 
slight, it is not enough to get the balls out of their 
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holes, so there is no current. 
at absolute zero temperature. 

The effect of raising the temperature of the crystal 
is simulated by shaking the board with increasing 
vigour. At a certain intensity a few of the balls 
begin to shake loose, even when the board is perfectly 
level. The vibration makes the loose balls wander 
about, and on a level surface their movements are 
completely random. In the course of this wander- 
ing, a ball is quite likely to come across an 
unoccupied hole, into which it will drop and stay 
until again it is shaken loose. The hole it drops into 
is not necessarily the one it originally filled. If the 
degree of board-shaking is kept constant, a balance 
is reached between the rate of shaking loose and the 
rate of dropping in or “ recombination,” so that the 
average number of loose balls remains practically 
constant. The greater the shake, the greater this 
number. 

Now without leaving off shaking the board, apply 
a small emf. by slightly tilting it. The random 
wandering of the loose balls is modified by a steady 
drift to the lower or “positive” end. There is a 
current of electrons through the crystal from negative 
to positive. To complete the analogy of the e.mf. 
it is necessary to collect the balls as they arrive at 
the bottom end and transfer them to the top. The 
whole thing is now just the sort of picture one has 
of current through a metal, except that in the crystal 
only a minute proportion of the total electrons is 
loose, so the current is comparatively small. In 
other words, the conductivity of the material is low. 

If we shake our model more vigorously, to repre- 
sent a higher temperature, the proportion of loose 
balls is increased, and the current for a given tilt is 
greater. This represents the quite steep increase in 
conductivity of a semi-conductor when its tempera- 
ture is raised. A metal, by contrast, has no more 
electrons to be loosed, so its conductivity does not 
rise; in fact, it falls slightly, because the vibration of 
the atoms impedes the current somewhat. 

There is another difference between a metal and 
a semi-conductor. Nearly all the atoms in a semi- 
conductor are clectrically neutral. But exceptionally 
there is the atom from which an electron has been 
shaken loose and is therefore a unit positive charge. 
Such atoms are represented in our model by the 
deserted holes on the board. In a semi-conductor 
the shortage of an electron is actually called a hole. 
Because the atoms, represented by the circles in Fig. 
4, are fixtures—the very structure of the crystal, in 
fact—these positive charges or holes are fixed. Or 
are they? 

When we were shaking our board we noticed that 
when an electron broke loose from a hole (say A in 
Fig. 5) it sometimes fell into another (B). Seeing 
that electrons and holes have no individuality but are 
all identical, the net result of such an incident could 
alternatively be described as the movement of a hole 
from B to A. But why describe it in this upside- 
down way, even if it does amount to the same thing? 

The reason the electron moved to B rather than the 
opposite way may have been because there was an 
electric field in the direction of the arrow. Its move- 
ment from A to B was a tiny electric current, against 
the arrow because an electron is a negative charge. 
The same current is caused by an equal positive 
charge, with the arrow, from B to A. Referring to 
the incident as a movement of a hole does at least 

(Continued on page 321) 
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“BELLING LEE” NOTES 


Emley Moor 


The following statement has been 
issued by the Independent Tele- 
vision Authority and is repro- 
duced here with their permission: 
** The transmissions of low power 
test signals will begin next July 
from the site of the Independent 
Television Authority’s second 
northern transmitter at Emley 
Moor, Yorkshire. These low 
power signals will be put out 
from the mobile transmitter 
which was originally designed, 
built and operated by Belling & 
Lee, Ltd., aerial manufacturers, 
and which has now been acquired 
by the Authority. This mobile 
transmitter was used for pilot 
test transmissions from the Lon- 
don, Lichfield, and Winter Hill 
sites, and it was found that in 
most cases very little adjustment 
to sets was subsequently neces- 
sary when high power transmis- 
sions began. 


** As on previous occasions, the 
transmitter will operate at an 
effective radiated power of 1 
Kilowatt, and with an aerial 
height of approximately 90ft.”’ 


The transmitter is at present at 
Enfield for the necessary modi- 
fications; it will lose its identity 
as G9AED, and presumably will 
become known as the I.T.A. test 
transmitter. ‘‘Belling-Lee” have 
made full use of the many reports 
that have come in, and will still 
take a very keen interest in its 
performance. 


Shortly after the opening of the 
Emley Moor test transmitter, 
** Belling-Lee ”’ will conduct a 
lecture tour of Leeds, Sheffield 
and Hull, and members of the 
trade will be invited. If readers 
who feel that they qualify and 
who have not received an invita- 
tion care to write to us at En- 
field, we will see if we can ac- 
commodate them. 


“ Belling-Lee ” 

The correct title of this com- 
pany is Belling & Lee Ltd. The 
short title ‘‘ Belling-Lee” is a 
registered trade mark and where 
used it would be appreciated if 
the quotes were inserted. 


Advertisement of 
BELLING & LEE LTD. 
Great Comstettep 24., Enfield 

Mi 


Written 30th May, 1956 
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Very few receivers have sufficient latitude of 
control to enable the user to balance the B.B.C. 
and I.T.A. pictures so that the viewer may 
switch from one to the other without further 
adjustment. 


The most satisfactory way to 

achieve this is by the judicious 

use of aerials and attenuators. 

What viewers need—and what 

you can give them—is a bal- 

anced picture with the mini- 

mum of adjustment. Always 

specify and install “‘ Belling- 

Lee” aerials and attenuators 

for complete satisfaction and 

trouble-free service. 

Belling-Lee’’ supply aerials, attenuators, plugs 
and sockets, diplexers and interference filters, 


all of which contribute towards an efficient 
installation. 


" BELLING-LEE” AERIALS ARE 
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There are 14 standard types in the Parmeko ‘Saturn’ series 
of transductors for operation at supply frequencies of 400~and 
1600 and some for 50~ They are used in overload protection 
devices and servo-motor amplifiers, voltage and frequency 
regulators and high speed sensitive relays, high power gain 
amplifiers and D.C. amplifiers giving a linear output from 0 to 
10 microamperes, and other industrial and Service equipment. 
Illustrated leaflet 854-2 gives complete specifications 


PARMEKO LIMITED 


PERCY ROAD, LEICESTER, ENGLAND 
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Fig. 6. This puzzle game shows more clearly than Fig. 5 


the advantages gained by substituting hole movement for 
electron movement. 


look more sensible as regards conventional signs 
But we are so used to thinking of movements of 
electrons as conventionally positive electric currents 
going the other way that this alone wouldn’t be suffi- 
cient reason for a little white lie 

The real reason appears if we remember that holes 
in semi-conductors are comparatively rare features 
of the material structure. Instead of Fig. 5 let us 
take up one of those puzzle games in which there are 
15 movable square counters in a frame with room 
for 16, as in Fig. 6. Because there is only one vacant 
space or hole, the counters—representing electrons— 
can move only one space at a time. A considerable 
amount of shuffling is required to transform situation 
a) into (b), and it would be excessively tedious to 
specify the individual movements of all the counters. 
It is much easier to say “ Move the hole from B to 
A 

In the same way, instead of noting that under the 
influence of a certain electric field a vast number of 
electrons made very small journeys of various dis- 
tances and directions, and having to add them all! up, 
it is simpler to observe that the net result was the 


CRYSTAL PALACE 
COVERAGE 


“ 


ESTIMATED coverage of the new 


London television station, showing 


/sTOW OW THE WOLD 
BICESTER 


the 100 «V/m contour obtained with omen 
the present temporary aerial (giving \ 

60 kW e.r.p.) in relation to the same ae tes 
contour of the old Alexandra Palace 

transmitter. Also shown are esti- 


mated contours for the station when 
anpover\® 


\ 


the permanent aerial is in use next 
(giving 200kW e.r.p.). In 


August this year it is expected that 


\ 
year wincnesten® 


an intermediate temporary aerial 
will be mounted part of the distance 
up the permanent mast, giving an 
er.p. of 120kW and slightly 


proving the present coverage. 
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same as if one hole travelled the whole length of 
the crystal. 

There is a point to watch. In Fig. 5 the electrical 
result could be stated as one electron transferred from 
A to B, or one hole from Bto A. In Fig. 6 the result 
could be stated as the sum of a lot of short counter 
movements in various directions or as one hole move- 
ment from B to A. But in semi-conductors one 
generally has both. If an electron becomes detached 
somewhere in the middle of a crystal it may be 
moved by a field from there to the positive end; and 
simultaneously, by means of innumerable short 
electron shufflings, the hole it left behind may 
“move” from there to the negative end. The total 
electrical effect is actually the one long electron 
movement plus the innumerable short ones roughly 
in the same direction, but it can more conveniently 
be regarded as the one long electron movement plus 
the one long hole movement in the opposite direction, 

That is an example of what I meant earlier in say- 
ing that relatively complicated actions, such as all 
the movements of counters from Fig. 6(a) to (b), can 
be replaced for convenience of description by simpler 
equivalent but not literally true actions, such as the 
movement of one hole, provided that the real mean- 
ing behind the simplified expression is understood. 

You may be wondering why holes are not men- 
tioned in connection with conduction in metals. The 
reason is that because all the atoms are permanent 
vacancies there is no sense in which they can be said 
to move. The term “hole” is reserved fo. a vacancy 
that appears to be mobile, which can only happen 
when vacancies can be re-filled by electrons. 

So far, we have a picture that fits some of the 
experimental facts; namely, the conductivities of 
silicon and germanium, which are much greater than 
insulators but much less than metals, and rise rapidly 
with temperature. But that is only the beginning 
and will have to be continued in our next 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Why 625 Lines ? 


I FEEL that I cannot let your editorial in the April 
issue of Wireless World pass without comment. 

The position surely is that by sticking to our 405- 
line system we are the “odd man out,’ not only in 
Europe but, I believe, in the world. I am told by many 
most competent technicians that any compatible system 
which continues to use 405 lines lee a colour picture 
may, in the long run, be unacceptable to the public. 
The introduction of colour television surely presents us 
with our last opportunity of coming into line. 

I must also strongly disagree with your conclusions 
about the export market. Here is a great new field 
opening up before us and, if we stick to the 405 system, 
we will deliberately price ourselves out of it. To keep 
our products competitive it is essential that our export 
goods are developed from our home market. It is most 
unlikely that manufacturers in this country will be able 
to produce economically television receivers operating 
on a system different from that used at home because 
this would entail running two completely different 
assembly lines. Western Germany, for instance, using 
the 625-line system is able to export its home model 
with no modifications whatsoever and at prices con- 
siderably below those at which British manufacturers 
can afford to sell. Why then should we put ourselves 
even further behind our competitors in the export market 
by duplicating our plant to cover two different systems. 

We cannot divide the electronics industry into water- 
tight compartments. We must be able to make a profit 
from the export of television receivers if we are effec- 
tively to develop the other branches of the industry. 

London, W.1. ROBERT RENWICK. 


I READ with interest your editorial, in reference to 
Sir Robert Renwick’s statement at the opening of the 
recent Components Exhibition. 

Sir Robert’s belief that “the B.B.C. are developing 
a system which can only be manufactured for the home 
market, thus making the cost of manufacturing sets for 
export on 625 lines quite prohibitive” can be re-quoted 
by the old adage, “A healthy home market means a 
healthy export market.” If there is no home market 
for 625-line receivers, there is no export market. 

The editorial uses the term “ economic” as does the 
referenced article on p. 173, but I would suggest that 
the economic aspect inferred by Sir Robert Renwick 
should not be confused with the technical economics. 

Unfortunately the editorial only refers to 625-line 
and in that connection your second paragraph may be 
true, but is the United Kingdom only interested in 
sterling markets? The 525-line, 60-cycle system, which 
is the equivalent of the 625-line, 50-cycle system, opens 
the dollar market and here in Canada the general 
impression is that the U.K. is short of dollars, not 
sterling. 

Canada provides, under British Preferential Tariff, 
very favourable trading conditions whereby radio 
apparatus, including components, can enter Canada duty 
free. Importation of complete receivers is restricted by 
the Canadian Radio Patents, Limited, but assemblies 
such as television multi-channel tuners, e.h.t. horizontal 
scan transformers, deflection assemblies, if. strips, 
printed circuit assemblies, etc., etc., can be imported 
without restriction However, unless development 
engineering and production costs can be amortized across 
home production as is the case with U.S. components 
imported into Canada, then the cost of such components 
landed in Canada will be non-competitive. 

Most of the above paragraph applies to Canada, but 
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equally effective cases can be made out for other dollar 
countries. 

The question whether or not 625 is better than 405 
is of secondary importance to the issue raised by Sir 
Robert Renwick for Britain to adopt a system which 
will enable her to compete in the world’s electronics 
markets. 

W. JONES. 

Pye Canada, Ltd., 

Toronto. 


Flywheel Syne 


IN the May issue, R. Williamson writes about the 
“highly desirable” feature of line flywheel synchroniza- 
tion. 

As an engineer with a local firm, I too am often asked 
by prospective buyers for advice in choosing a receiver. 

The first thing I do is ask the customer where he 
lives, and provided the signal strength in his area is 
good and free from external noise, I recommend the 
receiver which I consider is most reliable and which, 
from a serviceman’s point of view, is the easiest and most 
accessible to maintain. 

I would say that under normal conditions of recep- 
tion, the most desirable feature is the use of automatic 
picture control, by whatever name one likes to call it. 

I say this because too often I find that when I have 
to pay service calls, the average member of the public 
seems to have great difficulty in correctly setting the 
contrast control for optumum picture response, and the 
use of a.p.c. generally removes the need for any adjust- 
ment of contrast once it has been correctly set, even 
when the B.B.C. have to reduce power. 

On the other hand, if reception conditions are poor, 
and line tearing is likely to mar the picture, I fully 
agree that flywheel sync is essential, but in my humble 
opinion, it is sheer waste of valve circuitry, and need- 
lessly adds to the cost and complexity a receiver 
when signal conditions are such that it is not necessary. 

I really would like some set designers to work at our 
bench for a month—and handle their partjcular pro- 
ducts—I’ll wager they’d have removable bottom covers 
and easy-fit knobs, etc., or frayed tempers! 

Hafod, Swansea. TREVOR G. HUGHES. 


I NOTE in your May issue that R. Williamson is sur- 
prised that television dealers appear to dislike flywheel 
synchronization, and do not encourage customers to 
choose a set with this feature. 

As a television retail manager, may I offer a possible 
explanation. I have no knowledge of fringe areas, and 
can well believe that under conditions of very low field 
strength this type of circuit may have advantages. 

For normal areas this circuit seems to introduce a 
new set of problems; among which are: phasing diffi- 
culties, temperature drift, and, from the user viewpoint, 
the difficulty of setting the line-hold control to “ mid- 
point.” It is also undesirable that the line-hold control 
can be used as a form of picture positioning adjust- 
ment! 

I am mystified by the increasing complexity of line- 
hold circuits and wonder if these are really necessary. 
More than two years ago a quite low-priced receiver 
made by one of the largest manufacturers had no line- 
hold control at all. This set performed very well and 
held line synchronization down to the lowest level at 
which a picture was visible. This circuit proved quite 
reliable; even after conversion to multi-channel recep- 
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tion, the line lock remaining superior to many more 
complex circuits now in use. 
Harrow, Middx. M. A. SALTER. 


“ Television Receiver Input Impedance” 
WE were surprised to see no mention of the use of the 
Smith Chart in J. E. Hopkins’ article on the above 
subject in the May issue. Whilst admitting that the 
formule given are correct, the arithmetic involved in 
obtaining even a single impedance is tedious and that 
required to cover a frequency band is out of all propor- 
uon, particularly if an admittance bridge is used and 
series-parallel conversions are required. By employ- 
ment of the Smith Chart, all the necessary calculations 
can be carried out with only one setting of the slide rule 
(provided that admittance is measured as G+jB and 
not G+C) and the impedance read directly from the 
chart with any type of bridge. 

The method used by the writers is briefly as follows: 
The electrical length of a short length of cable is 
obtained by open- or short-circuit measurements. This 
cable is then connected to the receiver and the admit- 
tance measured of the cable and receiver combined, the 
result being plotted on the Smith Chart. The length 
of the cable can then be allowed for by rotation of the 
plotted point — an angle corresponding to the 
measured electrical length. This gives the admittance 
of the receiver alone and the impedance can be obtained 
by a further 180° rotation. For a frequency run the 
cable length is measured at a few frequencies and a 
graph drawn to enable lengths at intermediate fre- 
quencies to be read off. 

We feel that this method is extremely simple and 
much quicker and less liable to error than any arith- 
metical-algebraic method. Also, the accuracy obtainable 
on the Smith Chart is certainly as great as that of the 


measurement itself. 
G. C. THOMPSON. 
London, E.13. P. A. J. LOVATT. 


“* Two-channel Stereophonic Sound 
Systems” 


IN the article by F. H. Brittain and D. M. Leakey, in 
your May issue, it is stated that “the reproduced sound 
image is more accurately positioned if arrival time differ- 
ences are overruled and the sound is positioned by 
intensity differences only.” 

In the system described, in which the sound is repro- 
duced by a pair of loudspeakers ten feet or so from the 
observer, it is difficult to see, since each loudspeaker 
communicates with both ears, how amplitude differences 
at the loudspeakers can produce intensity differences at 
the ears, except at frequencies above, say, 1 kc/s when 
the observer’s head $ an appreciable obstacle. 

What, in fact, does happen when spaced loud- 
speakers reproduce identical sounds at different ampli- 
tudes is that the contributions at each ear from the 
two loudspeakers add vectorially to produce a resultant 
time difference, owing to the different path lengths from 
either speaker to each ear. This happens best at fre- 
quencies for which such path differences are small com- 

ared with a wavelength of the sound emitted; at higher 
requencies, ambiguities arise. This part of the fre- 
quency spectrum, however, includes the region of 
maximum radiated energy for most sounds. 

The authors rightly state that low frequencies are of 
importance, but it is to be feared that the requirements 
they lay down for the loudspeaker polar diagrams are 
difficult to meet in this region. 

Furthermore, I must join issue with them regarding 
their requirements concerning microphone ar dia- 

rams for “ correct itioning of the sound images.” 

ithout delving too far into details, it seems clear that, 
when the sound image is to occupy the position of one 
of the reproducing loudspeakers, the other loudspeaker 
should be substantially silent. This calls for a null in 
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the polar diagram of one of the microphones in a direc- 
tion corresponding to such a position of the source in 
the transmitting studio. The authors’ diagrams, how- 
ever, show a level difference at the microphones of only 
12 db. Clearly, something is wrong, as this level differ- 
ence is inadequate to produce the effect of sound from 
one loudspeaker only. 

In fact, if ribbon microphones are used with their 
axes inclined at 90°, theory indicates that reasonably 
correct reproduction is achieved for movements of the 
source within the whole of this angle. In this context, 
” implies proportionality between the angular 
displacement of the source in the studio and angular 
displacement of the reproduced image. 

P. B. VANDERLYN. 

E.M.I. Research Laboratories, 

Hayes, Middx. 


IN their article in the May issue, Brittain and Leakey 
show that if two non-directional loudspeakers are used 
to reproduce the component channels of a stereophonic 
signal, then correct “ placing” of the resultant image 
signal will be obtained only by an observer listening 
from a point on the line normal to and bisecting that 
ae the two loudspeakers. This is what anyone 
would expect who has ever experimented with two 
speakers in a room; Brittain and Leakey go further, and 
by evaluating the image movement produced by un- 
balance, show that compensation for this effect holding 
good for various listening positions simultaneously can 
be introduced by using loudspeakers having a specified 
radiation characteristic which is markedly directional. 

The line of reasoning of this article appears unassail- 
able, and one is therefore extremely puzzled by the 
opposite statement of Martin & Smith on p. 218 of the 
same issue, dealing with the E.M.I. “ Stereosonic” 
system, that “The polar diagram of the loudspeakers 
should ideally be as nearly semi-circular in the hori- 
zontal plane as possible.” Will the writers please sup- 
port this statement in the light of the claim made by 
E.M.I. that the stereophonic effect of their system is noi 
limited to a central listening position. 

For the undersigned at least, the E.M.I. system is not 
successful unless a central listening position is chosen. 
From any other position, the effect is not markedl 
superior to that of quasi-stereophony obtained by feed- 
ing a _— channel through two separated and different 
loudspeakers. The main body of sound appears to 
emanate from the nearer speaker, with a “ hedhavound 
of sound covering the area bounded by the two speakers 
and occasional disconcerting splashes of sound from the 
more distant one. 

Some explanation also seems called for why tone 
controls have been considered necessary in the “ Stereo- 
sonic” reproducer. Tone controls are still a regrettable 
necessity, for reasons now perfectly well understood, in 
a single-channel system where all is compromise and 
the studio engineer can hope at best only to represent, 
not present, a certain listening environment, but in a 
system whose essential function is to present a realistic 
sound picture which includes the size and the environ- 
ment of the source, it would seem axiomatic that any 
deviation from a level overall response can introduce 


only deterioration. 
andon, N.10. IAN LESLIE. 


Recorded Programmes 


IF it is not too personal a question, does the Editor fill 
the opening page by ringing up the printer and saying 
the first thing that comes into his head? I see no virtue 
in spontaneity other than a means of creating that “ life 
and soul of the party” atmosphere so much enjoyed by 
regular listeners to “ My Wildest Dream.” In all per- 
formances involving artistic creation, recording affords 
the opportunity making several attempts before 


broadcasting the best. 
Hindhead, Surrey. HENRY MORGAN 
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Ferroresonant Computing Circuits 


New Techniques for Switching and Counting 


By R. S. ARBON* AND 


r . 

* increasing use and complexity of modern 
electronic digital computers and telephone switching 
systems has given rise to a demand for reliable new 
types of devices to replace thermionic valves, which 
statistics show are the least reliable elements in a 
modern computing machine. 

Among the various devices introduced one of the 
most promising depends on the use of essentially 
non-linear magnetic phenomena, involving the use of 
new magnetic materials having rectangular hysteresis 
loops and low lo The magnetic devices may be of 
two forms, cither static or dynamic. The former is 
characterized by the absence of a power supply, 
high speed of operation (up to 10° counts per second), 
indefinitely long retention of information, long life 


and small dimen- 
ff sions. The dis- 
advantages are the 


difficulties involved 


aE | in sensing the in- 
| formation in the core 


~)e M 2 ‘ 0” or “* 1”) with- 
y { J out disturbing it and 
. 7 | the fact that volteges 

read out are often 

el , unsuitable for direct 
driving of following 

Fig. 1. Basic ferroresonant stages. Since the 
circuit, elements ate passive, 


they often need the 
aid of additional amplifying devices of less reliability. 
Finally the current required to switch the state of 
the cores is generally considerable and increases as 
the counting rate is increased. 

The dynamic magnetic devices on the other hand 
continuously draw power from an a.c. supply during 
operation (e.g. magnetic amplifiers), but this supply 
can be common to many clements. Less well known 
than the magnetic amplifier, but of great importance 
in switching applications, is the dynamic bistable 
magnetic device which makes use of another kind of 
instability in the steady state response of non-linear 
circuits—the ferroresonant effect. This 
device is characterized by the use of an a.c. power 
supply, medium speed of operation (up to 5 10 
counts per second), indefinitely long life and small 
dimensions. The information stored is retained for 
as long as the a.c. power supply is maintained but will 
be lost if the supply is momentarily interrupted. 
The devices have the advantage that they are energy- 
amplifying, permitting direct interconnection of 
consecutive stages without the necessity of addi- 
tional amplifiers. In addition, output voltage or 
current is continuously available, permitting easy 
read-out or switching of additional stages. Finally 
power drawn from the a.c. supply can be very small, 
being as little as 30mW per stage in the “on” 
condition (1°) and negligible in the “ off” 


* General Electric ¢ 


so-called 


mpany 
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G. PHYLIP-JONES,* Ph.D. 


condition 0’), while the trigger current require- 
ments are very modest, since only a few milliamperes 
can be sufficient to switch the state of the device. 
Ferroresonance is a phenomenon well known to 
the electrical power engineer and has often in the 
past proved to be of considerable nuisance to him. 
The phenomenon is typified by instabilities in 
circuits containing capacitors and saturable iron 
inductors and can cause heavy currents in trans- 
formers at power frequencies. This occurs when, 
say, the alternating voltage across the inductor 
momentarily increases so that the inductance 
decreases from a normal high value to a_ lower, 
saturated value. If the inductor is connected in a 
citcuit containing capacitance of a value which 
resonates with this lower value of inductance, the 
increased current drawn from the supply may be 
sufficient to maintain the inductor in this saturated 
state even after the initial voltage surge has ceased. 
This current might be so large as to permanently 
damage, or even destroy, the inductor or transformer. 
The circuit then has two possible states. One 
is characterized by the normal value of inductance 
and current, the other by a much larger current and 
lower value of inductance than before. For the 
second state to be stable, the inductance must de- 
crease sufficiently for the increased current to main- 
tain it at this value. It will be apparent therefore that 
actual resonance is not necessary for the two stable 
states to be achieved, although, of course, the nearer 
resonance the circuit is, the larger will be the current 
flowing 
With the advent of high-permeability, low-loss 
magnetic materials, it is now possible to utilize the 
principle of ferroresonance at frequencies much 
higher than power frequencies and fulfil a require- 
ment for a switching circuit with switching rates 
intermediate between circuits using cold-cathode 
tubes and thermionic valve circuits. 


Analysis of Basic Circuit 


In the basic ferroresonant circuit the non-linear 
inductor L and capacitor C can be connected as 
either a series or a parallel circuit, the most suitable 
form being used for any particular application, 

Considering the parallel case in Fig. 1, the LC 
circuit is supplied from the generator E by the 
capacitor C, and the losses associated with the parallel 
circuit are represented by R. The value of C, is 
chosen so that the current drawn from the supply is 
approximately constant irrespective of the state 
of the LC circuit, thus permitting many stages to be 
fed from the same generator. The inductance L 
may be changed from an unsaturated high value to a 
saturated low value by means of a control current 
through the auxiliary winding L,, and C is chosen 
to have a value that will nearly resonate with the 
lower value of inductance L. In the circuit the only 
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(a) 


wC,R'E =e, 


ae 


Fig. 2. Graphical representation of circuit action. 
components which vary with supply voltage are 
L and R, and it is possible to measure their variations 
experimentally if only the fundamental frequency is 
considered. 

Mathematical analysis of the circuit is difficult be- 
cause of the non-linear elements involved, but the cir- 
cuit action can be clearly explained by means of graphi- 
cal analysis. From Fig. 1 it can be established that 


i as . / (EB); cae. tf 
—-— wC 4 C,) wl,/ (~) (sax) @) 


Both sides of this equation are functions of the 
voltage (e, across the coil and can be plotted graphic- 
ally as shown in Fig. 2(a), using the previously 
determined values of the coil parameters. Curve 
Y, represents the left-hand side of the equation 
(1/wL) and curve Y, the right-hand side. The two 
curves intersect at three points, A, B and C, which 
give the solutions of the equation (that is, Y, 
Y.). Point A corresponds to the stable “ off” 
condition of the circuit where the coil is in the 
high inductance state, and the output voltage is 
low (€oppy). Point B is unstable, while point C 
corresponds to the stable ‘“‘on” condition where 
the coil is in the low inductance state and the out- 
put voltage is large (€),). The peak of the Y 
curve is obtained when 


dy (<p) = 0 i.e. when e 


” 


w CRE. 


To switch from the “ off” to the ‘‘on” state, a 
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small d.c. current must momentarily be allowed to 
flow through the trigger winding so that the Y, 
curve becomes as shown in Fig. 2(b), where the 
two curves only intersect at the point C, corres- 
ponding to the ‘“‘on” condition. The effect of a 
resistive load connected across the circuit LC is 
to displace the Y, curve to the left, as shown in 
Fig. 2(c). When the load is such that the peak of 
the Y, curve just intersects the Y, curve, the voltage 
across the circuit is given by e, = wC,R’E where 
R’ _ Ruoan With a 
R + Ryoap 

in loading, the two curves will not intersect and 
the circuit can no longer be maintained in the 
“on”? condition. In practice, however, these two 
values of load resistance are vitually identical. 


further small increase 


Two Modes of Operation 


It will be apparent from the foregoing that while 
the basic circuit can be switched from the “ off” 
to the ‘‘on” condition by trigger current due to 
an external signal through the control winding 
L, (Fig. 1), switching off can only be effected by 
variation of one or more of the circuit parameters 
(e.g. by damping the circuit LC due to an external 
load), or by reduction of the r.f. supply voltage. 
This corresponds to branch P in Fig. 3 which shows 
the relationship between voltage e across the induc- 
tor and the current 7, through the trigger winding 
for a fixed supply voltage E. It will be seen that 
with the stage initially off, a trigger bias current 
i, = 1,, is sufficient to turn the stage ‘‘on”’ and 
that subsequent reduction of the trigger current 
to zero still leaves the stage in the ‘‘ on” condition, 
It will be seen, however, that if the trigger current 
is increased to i, = I,,, another region of instability 
is reached, branch Q, which possesses the property 


Fig. 3. Two regimes 
of instability. 
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Q-WITH STANDING BIAS 


P= mO STANUING BIAS 


— ee 


Fig. 4. Graphical representation of two operating modes. 


that the “‘ off”’ or ‘‘on”’ states can be obtained 
by increase or decrease of trigger current respec- 
tively. 

Supposing the stage is in the ‘‘on” condition, 
then a positive current pulse superimposed on the 
standing bias current I,, will switch the stage to the 
“off” condition. Similarly, a negative current 
pulse will switch from the “off” to the “on” 
condition. The two modes of operation are clearly 
shown in Fig. 4 where operation in the P branch 
is as previously described. In the Q branch I,, 
is the standing bias current and points A and C 
represent the stable “‘ off”’ and ‘‘ on ”’ states respec- 
tively, while point B is unstable. If the stage is 
initially ‘‘ off”, then a reduction of the standing 
bias current to I,, by means of a negative current 


TRIGGER 
Right: Fig. 5. Con- WINDING 
struction of a ferro 
resonant unit with 


double core. 


MAIN WINDING 


Below: Fig. 6. Simple 
ferroresonant flip-flop 
circuit. 


TRIGGER 
WINDING 


OuTPyUT | OUTPUT ? 


while an in- 
I,, by a positive current pulse will 
** off” again. 


pulse will switch the stage ‘“‘on”’, 
crease of I,, to 
switch the stage 

When I, = 0 the LC circuit appears capacitive 
in the ‘‘ off” condition and, in a practical case, 
inductive in the “on” condition, while with I, = 
I,, the LC circuit is usually inductive in both the 
** off” and ‘‘ on ” conditions. In all cases, however, 
due to C,, the current drawn from the supply is 
predominantly capacitive. 

The foregoing graphical analysis for the parallel 
case can be applied equally well to the series mode 
by putting C = 0 in equation (1). It will be appar- 
ent therefore that this bistable device in its various 
forms (series or parallel operation, with or without 
bias trigger current) can be utilized as a computer 
element, and a later part of this article will deal 
with the applications to switching and logical 
functions. 


Design of Basic Unit.—Metallic core material 
possessing high initial permeability is necessary for 
ferroresonant applications in order to ensure that 
saturation can easily be achieved with a small 
number of ampere-turns. The material must also 
have a nearly rectangular hysteresis loop so that a 
large change in incremental permeability (and hence 
inductance) for a smali change in the magnetizing 
current is obtained. 

In order not to waste r.f. power in the trigger 
circuit, a balanced winding, in which the e.m.fs 
induced from the main winding into the two halves 
of the trigg:r winding cancel each other, must be 
used. Although this is possible with a single ferro- 
magnetic core it has the disadvantage that the 
magnetic fields due to the two halves of the winding 
are in opposition and hence try to magnetize 
the core in different directions. It is therefore 
better to use two cores with one half of the trigger 
wound on each as shown in Fig. 5, so that the 
control current saturates each core separately and 
reduces the effective permeability of each to a low 
value. The choice of the number of turns depends 
on the trigger sensitivity required and the optimum 
arrangement is to make the length of winding the 
same as the length of core material. 

In order to minimize the power consumption of 
the unit in the “‘on” condition, it is necessary 
to have as high a dynamic impedance for the LC 
circuit as possible, consistent with reliable opera- 
tion at a low output voltage, while to permit reason- 
able variation between various units, there is a 


minimum permissible value for 4 (+). the change 


in susceptance over the working range. 

The main winding can be (1) ll wound, (2) 
several wavewound pies, or (3) a single wavewound 
pie. The second and third methods yield higher 
dynamic impedances than layer wound coils and for 
minimum variations and ease of manufacture the 
third method using Litz or stranded wire is the 
most satisfactory. In practice it has been found 
that the best configuration for the coi] is when the 
length is slightly less than twice the diameter. 

Computing Applications.—A simple flip-flop 
circuit due to Isborn is shown in Fig. 6, and 
consists of two non-linear inductors L,, L,, in series 
with capacitors C,, C, respectively, the combination 
being in series with a capacitor C,. The reactance 
of C, has been chosen such that one and only one 
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Fig. 7. Graphical representation of flip-flop action. 


of the two branches can be in the “‘ on” or high- 
current state (‘1’). If both branches should be 
in the *‘ off” or low-current state (‘‘ 0 ’’), the voltage 
e would rise to such a value that one or other of the 
two branches would be forced “‘ on.” Alternatively, 
if both branches were in the “‘ on ” state, the voltage 
e would fall to such a low value due to the increased 
voltage drop across C, that either L,C, or L,C, 
would be forced to the “ off”’ state. 

Fig. 7, showing the action for either branch, can 
also be considered representative of the flip-flop 
as a whole, since at any instant only one stage can 
be ‘“‘on” or “ off.” From this figure, giving the 
relation between r.m.s. values of voltage e and current 
I through one branch, it will be seen that when 
e is increased from a low value onwards, at a critical 
voltage e=e, a sudden jump in the response current 
occurs from I,, to I,,. In this new situation the 
response is again stable unless the voltage e becomes 
smaller than the second critical value e = e, where 
a transition from the high current state I,, to the 
low current state I,, takes place. 

Switching is effected by passing a current pulse 
through the trigger winding associated with the 
branch in the “ off” 


*.* . a F 
condition, thus switch- 


0kc/s 


The flip-flop circuit just described can be readily 
adapted to ring counters with as many clements as 
desired. Since only one stage will be ‘“‘on” at 
any instant, the same principles apply and by con- 
necting the appropriate number of stages in a ring 
any desired submultiple of an input pulse stream 
can be obtained. 

A shift register consists of a series of identical 
bistable stages each of which contains a binary 
digit (“0”, “1”). The digital information can 
be brought into the register either in parallel to all 
sections at the same time or in serial form at the 
beginning of the register. The application of a 
shifting pulse shifts the information-pattern one 
place along the register. At the end of the register 
the information is re-obtained serially after a time 
depending upon the number of intermediate sections 
used and the repetition rate of the shifting pulses. 
The register can therefore be considered as a delay 
line with a pulse-controlled delay. 


Shift Register Operation 


Fig. 8 shows three consecutive stages of a typical 
shift register, while Fig. 9 is a photograph of a 
28-stage register constructed on a 19-in 1}-in 
rack panel. This register operates by using the 
instability in branch P, Fig. 3, and the operation 
is as follows. 

Consider stage (1) ‘‘on” and stages (2) and (3) 
“* off.” The peak voltage across stage (1) is 25 
volts (é9,), while the peak voltage across stages 
(2) and (3) is 5 volts (é€py,), see Fig. 2(a). In the 
absence of a shift pulse, then, the shift line will be 
at —30 volts and none of the diodes will conduct. 
This condition will hold until the arrival of a shift 
pulse, which raises the shift line up to zero potential. 
Diode D, will then conduct on the negative half- 
cycle of voltage across stage (1), charging C,, 


” 


ing this branch ‘‘on” (\8V+ms) 
and the other “ off.” 
The device then has a 
counterpart in ther- 
mionic valve circuitry, 
having two inputs and 
two outputs (in anti- 
phase), with a constant 
current drawn from the 
supply. If a single in- 
put flip-flop is desired, 
inputs | and 2 of Fig. 6 


I. 


5 


can be tied together 
and pulsed simultan- 
eously; successive trig- 


ger pulses will then 
cause the flip-flop to 
change its state. The 
whole action takes 
place in a period equal 
to about 5 cycles of 
the supply frequency. 
Coupling between 
stages is obtained by 
rectification and differ- 
entiation of the output 
of one stage to form a 
trigger pulse for the in- 
put of the next stage. 


Sj4SEC DURATION 
'Tkc/s REPETITION RATE 


Fig. 9. 
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Fig. 8. Basic shift register circuit 


Construction of a 28-stage shift register. 


BERET ULE UOARREE DRED RAREE EARS EBAB ARAL AL 


PEE EE EROS EEE REE EROEE EEE CEE EEEE REECE S 


Fig. 10. Shift register oscillograms: (a) stage ‘’ on,’’ no 
shift pulse, (b) shift pulse, (c) | ‘* on,"’ | ‘‘ off ’’ pattern. 


and in so doing stage (1) is switched to the “ off’’ 
condition due to the voltage e falling below the 
critical value (e,), Fig. 2(« The discharge of 
C, through L, is sufficient to switch stage ‘on ” 
after the shift pulse has ceased, since the resultant 
trigger current modifies the susceptance curve to 
such an extent that point C, Fig. 2(b), becomes the 
only point of intersection. Since this is the stable 
‘on’”’ condition, stage (2) will 
remain ‘‘on’”’ until the arrival 
of the next shift pulse, when 
stage (2) will be turned “‘ off” 
and stage (3) ** on.’ 

The value of C, must be 
such that it will provide suffi- 
cient damping to reduce the 
voltage (¢,,) below the critical 
value (e,.) in order to switch 
off, while it will be apparent 
that in order to obtain the 
maximum available switching 
energy, the shift pulse must 
be critically phased with re- 
spect to (és Fig. 10 shows 
typical oscillograph waveforms 
in the “‘off’’ and ‘‘on” con- 
ditions, together with the rela- 
tive phasing of the shift pulse. 

When additional circuits are 
required to be operated by a 
register stage they can either Above: Fig. II. 
be connected direct to the out- circuit using 
put with some reduction in branch Q. 
permissible variation of supply 
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voltage E, or via buffer stages. With this method it 
is only necessary to insert the trigger winding of the 
buffes in series with the appropriate trigger winding 
in the shift register, using the buffer output to feed 
the additional circuits. 


Alternative Register Circuit 


A different operating mode can be obtained if the 
instability existing in branch Q (Fig. 3) is utilized, 
since in this regime the basic unit can be switched 
to either ‘‘on”’ or “ off” states by either decrease 
or increase of trigger current I,, (Fig. 4). The 
fundamental circuit is shown in Fig. 11 and has 
in addition to C,, L and C, three windings, L,.,, 
Lie, Lea, each balanced to r.f. Winding L,, is 
a bias winding which is connected in series with all 
bias windings of other stages and through which a 
standing current I,, is passed (Fig. 4). The winding 
sense of L,, is such that a positive current pulse 
through it will aid the standing bias, while L,, 
is in the opposite sense, i.e., a positive current pulse 
through L,,. will oppose the standing bias. If a 
current pulse of value (I,,—I,.) (Fig. 3) is applied 
through L,, the stage will be switched “‘ off,” 
while if the same pulse is applied instead through 
Lr», the stage will be switched ‘‘ on.” If the same 
current pulse is applied through L,, and L,, 
simultaneously, however, their net effect is nil and 
the stage is undisturbed. 

In Fig. 12 is shown the basic stage used for both 
register and logic circuits, where it will be seen 
that diodes D, and D,, capacitor C, and resistor R 
have been added to the circuit of Fig. 11. The output 
of the stage is rectified by D, and gives a high or 
low positive voltage at P according to whether the 
stage is in the ‘‘ on ”’ or “‘ off”’ condition. Resistor 
R forms a discharge path for capacitor C,, the time 
constant C,R being chosen to be somewhat less than 
the period between successive shift pulses. When the 
shift pulse appears, therefore, if the stage was 
“off”? P will be at +2V, diode D, will conduct, 
current will flow through L,, and the stage will be 
switched ‘‘on.” If a similar current is simultan- 


Fig. 12. Ferroresonant stage used for register 
and logic circuits. (The bias winding shown 
in Fig. 11 is omitted here for clarity.) 
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Fig. 13. Circuit of Boolean Adder or OR gate. 


eously passed through L,,, however, the stage will 
be left in the “‘ off” condition. If the stage was 
previously “‘ on,” P will be at +30V, no current 
will flow through L,, and the stage will remain on. 
Current through L,;, however would again switch 
the stage to the “‘ off’ condition. It will be apparent 
therefore that L,, can be used as a control winding, 
since every time current is permitted to flow through 
it, the stage is switched “ off.” 


Logic Circuits.—The logic circuits to be des- 
cribed are divided into two groups: (a) those operat- 
ing in branch P, Fig. 3 (i.e., without bias current), 
and (b) those operating in branch Q, Fig. 3 (with bias 
current). The former group will be described first. 
Each logic circuit is considered as having two 


input terminals for connection to the outputs of 
any two stages, but for the purposes of description 
an input is only deemed to be present when fed from 


«e 


a stage in the “‘ on ” condition. 
The OR gate or Boolean Adder is the simplest 
logic circuit, since it is required to give an output 
when either one or both inputs are present. Fig. 13 
shows a method of obtaining the 
OR gate, where the two inputs are 0, 
fed to separate trigger windings. 'NPUT! i ll 
The BUT NOT gate is required 
to give an output when one input iqpy1 2 ——pf— 
only is present, all other condi- D, 
tions giving no output. This re- 
quirement is met by using the 
same arrangement as for the OR 
circuit (Fig. 13) with the exception 
that the effective winding direction 
of one of the triggers is reversed 


0, 
INPUT | Pt 


SHIFT 


Fig. 14. Circuit of logical AND gate. PULSE 


Fig. 15. 


Alternative arrangement for obtaining logica! 
AND gate. 


combination of BUT NOT and OR circuits as 
shown in Fig. 15. The diode gate (to left of dotted 
line) operates as follows. Assuming diodes D, and 
D, non-conducting, C, is charged negatively from 
V through R and the forward impedance of the 
diode D,. When the next shift pulse arrives D, 
conducts and C, is discharged through the trigger 
circuit (C,L,) of the basic stage. If either input 
(1) or (2) is in the off condition, however, the appro- 
priate diode (D, or D,) conducts and holds point A 
effectively at earth, and C, does not charge. Assuming 
both inputs “ on,” C, is permitted to charge to the 
peak value of the negative half-cycle of the input 
signal, while on positive cycles of the input point A 
follows the input and D, does not conduct. 


INPUT | 


with respect to the other. This 
means that there will be an output 
when either input is present, but 
with two simultaneous inputs the 
two magnetizing fields cancel and 
there is no output. To obtain 
an INVERTER it is only neces- 
sary to feed one of the two 
trigger circuits from a d.c. source 
with the signal applied to the 
other. 

The AND gate is required to 
give an output only when both 
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inputs are present and this can be 
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Fig. 16. Logic circuits for branch Q operation. 
stages are omitted for the sake of clarity.) 


(4d) 
provided by either using a diode 
gate feeding a subsequent basic The octual ferroresonant 
stage as shown in Fig. 14, or by a 
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In the alternative method of obtaining the AND 
circuit (See Fig. 15) the AND answer is obtained 
after two operations, In the first operation each 
input (B, and B,) is fed simultaneously to both the 
BUT NOT and OR stage. In the second operation 
the outputs of these two stages are fed to the input 
of a BUT NOT stage, the output of which gives the 
AND answer. Due to the fact that two operations 
are necessary, the answer is delayed by the period 
of two successive shift pulses instead of one as in the 
previous circuits described. 

For operation in branch Q (Fig. 3) the basic 
circuit (Fig, 12) can be used to perform logic opera- 
tions if it is arranged that the two logic inputs are 
combined so as to control the current through L,, in 
the required manner. 

In Fig. 16 (a), a Boolean Adder, the circuit of the 
basic stage, as previously described, is not shown, 
but only the circuitry necessary to convert this 
stage to an OR gate. The INPUT 1 and INPUT 2 
are taken from the output terminals of other stages. 
If either or both inputs are from an ‘‘ on” stage, 
C, is charged up to +30 volts through diodes D, 
or D, or both, and this potential inhibits diode D 
from conducting during the shift pulse. No current 
will flow through L,,, therefore, and the stage will 
not be switched “ off.” If neither input is present 
however, diode D conducts during the shift pulse 
and the current through L,, will switch the stage 
*‘ off.” The requirement for an output when 
either or both inputs are present is then satisfied. 

The additional circuitry for an AND gate is 
shown in Fig. 16 (b), where unless both diodes D 
are inhibited, shift pulse current will flow through 
L,, and switch the stage “ off.” Since the diodes 
D will only inhibit when both C, and C, are fed 


from ‘‘on”’ stages, the requirement is met for an 
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Interference Suppressors (for inclusion in mains leads of 
appliances) covering l.w., m.w., s.w., and Band-I television 
Also Television Interference Filters (for inclusion in aerial 
feeders of sets): Type E5031, Band I only, eliminates 
70 Mc/s and above; Type E5037, Bands I and III, eliminates 
40 Mc/s and below; Type E5038, Bands I and III, 
eliminates 40Mc/s and below and also 70-170 Mc/s 
Leaflets from Labgear, Willow Place, Cambridge 

Portable Record Player with 4-speed auto-changer (includ- 
ing 16 ¢r.p.m.) and turnover crystal pickup with permanent 
sapphire needles. Notable for cabinet moulded in one piece 
from resin-bonded wood laminate, claimed to give improved 
reproduction. Leaflet from Fidelity Radio, 11-13, Blechyn- 
den Street, London, W.11 

“Variac” voltage-regulating transformers A price list 
and abridged catalogue, giving basic data on all types avail- 
able, from Claude Lyons, Valley Works, 4-10, Ware Road, 
Hoddesdon, Herts, 


Unit-Construction Cabinets, telescopic mountings and 
cabinet fittings. Illustrated catalogues with detailed draw- 
ings showing the dimensions and construction of components 
in the various gauges. From Hallam, Sleigh and Cheston 
(Widney Dorlec), Oldfield Road, Maidenhead, Berks 


Three-Phase Transformers of improved construction with 
cores of cold-rolled grain-oriented silicon steel, permitting 
higher flux density and giving higher efficiency for given 
weight and volume. Smaller types hermetically sealed and 
oil-filled and larger ones with open-type construction and 
normal impregnation. Max. rating 2.5kVA at 50c/s; star 
or delta connections Leaflet from Parmeko, Percy Road, 
Aylestone Park, Leicester 


Audio Transistor Circuits using junction types OC70, 
OC71 and OC72. An RC-coupled hearing- ak a trans- 
former-coupled hearing-aid; an earthed-base preamplifier 
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output only when both of the inputs are present. 

In Fig. 16(c) is shown the circuitry necessary to 
precede a basic stage to convert it into a BUT NOT 
gate. The two inputs are fed to a 1: 1 transformer 
with double-wound primaries of opposite sense 
and of sufficient inductance to present a negligible 
load on either input. Accordingly an output from 
the secondary of the transformer (and hence in- 
hibition of diode D) is only available when either, 
but not both, inputs are present. The require- 
ment for the BUT NOT gate is then satisfied. 

In Fig. 16(d) is shown the circuitry necessary 
to convert the basic stage into an INVERTER. 
When no input is present, point B is sufficiently 
positive (due to bias voltage V) to prevent diode D 
conducting when the shift pulse is present. No 
current can then flow through L,, to switch the 
stage “‘ off.” When there is an input however, C, 
is charged negatively with respect to +V through 
the diode D, such that the voltage at point B becomes 
approximately zero. When a shift pulse arrives, 
therefore, diode D will conduct and current flows 
through L,,, switching the stage “‘ off.”” The output 
therefore will be the inverse of the input signal. 
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circuit; and a 200-mW a.f. amplifier with push-pull output, 
suitable for use with a crystal pickup or as a.f. stages of 
battery receiver Leaflet from Mullard, Century House, 
Shaftesbury Avenue, London, W.C.2. Also a leaflet on a 
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A booklet with theoretical circuit, »int-to-point wiring, 
chassis dimensions, photographs, and Ratt alignment instruc- 
tions for both a.m. and f.m. sections, 
Radio Manufacturing Co., Crescent 
Dorset. 


Terminal Lugs, suitable for use in various 
thicknesses of Paxolin. tings 10 and 15 amps. Abridged 
catalogue (containing also other types of terminals) and tech- 
nical bulletin; available to the trade from Harwin Engineers, 
101-105, Nibthwaite Road, Harrow, Middlesex. 


Battery-Powered Record Playing Unit, for 7-in 45-r.p.m. 
discs. Current consumption averaging 4 watt over useful 
life of battery. Standard model intended for 6-V dry battery 
but motor can be wound for anything up to 24V. Crystal 
pickup a stylus) or, for export, ceramic and magnetic 
— Leaflet from Garrard Engineering and Manufacturing 
%., Swindon, Wilts. 


From Weymouth 
Street, Weymouth, 


1 > -type, 
a 
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THE E.MLL 
COLLEGE or ELECTRONICS 


Expansion into New Fields 


The above name has now been adopted by the Attending Division of E.M.1. Institutes, 
as a result of its rapid expansion in Electronic Engineering Education and Training. 


The college has over 200 full-time students and apprentices as well as 60 graduate 
engineers and physicists on part-time courses. In addition to the courses noted below, 
special courses are arranged for the E.M.I. Group and the customers of the Group. 
Present activities and future plans include courses on Digital and Analogue Computers, 
Process Control and Automation. Full-time public courses are as listed below. 


1-Year Coures: . Ae Ff SCHOLARSHIP SCHEMES 
ELECTRONIC ENGINEERING As a result of the success of the 4-YEAR 


COURSE Scholarship Scheme over the past four 


Intended for good Science sixth-formers who are holarshi hei led , 
: sie “ : x - » he ; . 
capable of training into future team leaders in Years, SCROLAFSRIpS are Deing awarded on tht 


scientific applications. Final qualifications are B.Sc. 3-YEAR COURSE as well this year. 
and City and Guilds’ Full Technological Certificate @® 4YEAR COURSE: At least 18 E.ML 
in Telecommunications Engineering. This course scholarships are offered for the 1956 


is recognised by the Institute of Electrical Eng- hich 
ineers. The 1956 course commences on October 2nd. course whie commences on 
October 2nd. 


3-YEAR COURSE: 


3-Year Course: 
TELECOMMUNICATIONS 

standard G.C.E. Ordinary level or 

equivalent. This course trains Assistant Develop- 

ment Engineers to City and Guilds’ Full 

Technological Certificate level. Oppor- 

tunities for practical attachments to 

E.M.1. Laboratories and Workshops are 

provided. Next course commences on 

September 1ith. 


entrance 


1-Year Course: 


Full-time day course in the Principles 
and Practice of Radio and Television. 
Mainly designed for the training of 
Radio and Television Servicing Eng- 
ineers. Enrolments for next course, 
commencing September 11th, now 
being accepted. 


(Controlled by E.M.1. Institutes Lid.— 


2 scholarships are 
available on this course’ which 
commences on September 11th. 


Full details of courses and scholarships may be obtained on 
applic ation. 


part of the world-wide E.M.I. Electronics Organisation 


THE E.M.I. COLLEGE or ELECTRONICS 10 pembridge Square, London, W.2. 


IASI 


Wrre.ess Worip Jury, 1956 


20A3 MINIATURE TETRODE THYRATRON 


The 20A3 is a miniature indirectly heated tetrode thyratron 
which can be used as a high speed relay. It has a high control 
ratio, low grid/anode capacitance and passes a very low grid 
current. Used in conjuction with a high resistance circuit, the 


20A3 can be operated directly from a high-vacuum photo-cell. 


RATING 
Heater Voltage 6.3 volts 
Heater Current , 0.6 amps. 
Arc Voltage Drop een 8 volts 
Max. Forward Anode Voltage -- 650 volts 
Maximum Peak Invoice Anode Voltage . 1300 volts 
Max. Shield Grid Voltage —100 volts 
Max. Control Grid Voltage —100 volts 
Max. Peak Cathode Current 500mA 
Max. Average Cathode Current 100 mA 
Control Grid Circuit Resistance 0.01-10.0 MQ 
Control Ratio Gl , - 250* 
99 G2 , 1000+ 
Base B7G MINIATURE 


This valve is equivalent to the 2D21 


LIST PRICE 15/- 


NOTE.— All maximum ratings are absolute values, not design centres. Heater to 
cathode voltage must never exceed 25 volts peak. The heater must be switched on for a 
minimum uf 10 seconds before the anode voltage is applied. 

* Vg2—@0; Rgl~O0 

t Vel@0; Rgl=0; Rg2<—0 


EDISWAN 


MA Z D A 
RADIO VALVES AND CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W.C,2 
Telephone ; Gerrard 8660 Member of the A.E.1. Group of Companies Telegrams : Ediswan, Westcent, London 


o 
Two-Channel Stereophonic 
Sound Systems By F. H. BRITTAIN* and D. M. LEAKEY,* B.Sc. 


2.—Details of the Methods 


| I was shown in the first part of this article (May 
issue, p. 206) that a two-channel stereophonic system 
should consist of two identical but separate channels, 
each separately fed from a suitably placed micro- 
phone and each feeding a separate loudspeaker. 
Directional microphones placed close together are to 
be preferred to pick up the sounds; and at the repro- 
ducing end the loudspeakers should have suitable 
directional properties to increase the area of satisfac- 
tory stereophonic listening. Complete separation of 
the two channels was envisaged, but, in a practical 
system, cross-connection between the channels may 
be used in order to achieve the desired characteristics. 

Fig. 1 shows a block schematic diagram of a com- 
plete two-channel system with all the essential 
features included. 

At the sound pick-up end of the chain the two 
microphones feed two separate but identical low- 
noise pre-amplifiers which bring the signals to a suit- 
able level for switching and cross-connection, if 
required. This is followed by ganged fader controls 
and a balance control to equalize the channel gains. 
From the balancer two separate, but again identical, 
tape amplifiers feed the two recording heads which 
make two tracks on a single tape of normal width. 

Monitoring facilities, usually in the form of a head- 
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Fig. 1. Complete two-channel stereophonic sound system. 
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CONNECTOR 
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PRE - 
a | AMPL FIER 


Used 


in G.E.C. Demonstrations 


PICK-UP RANGE 


Fig. 2. Diagram show- 
ing 60° angle of sound 
pick-up for ribbon 
microphones mounted 
at 90° and not inter- 
connected. 


TO 
PRE-AMPLIFIERS 


set with the earpieces fed separately from the two 
channels, must be provided to balance the system 
Separate visual level indicators for the two channels 
are also required. It is important to note, however, 
that when setting up the system only the channel 
receiving the louder sounds can be run at the maxi- 
mum recording level, the level of the other channel 
being dictated by balance considerations. 

For playing back the tape two separate heads feed 
two separate low-noise amplifiers equipped with the 
necessary post-recording equalizing networks. The 
signals then pass via the ganged faders and balance 
control to any tone controls which may be required, 
and from them to the power amplifiers feeding the 
loudspeakers. 

Deviations from this outlined scheme are quite per- 

missible, and in the 
ERASE G.E.C, system to be 
— HEAD described, small varia- 

Ex tions will be found, Each 

—— item will be described in 
turn while working 
through the system. Most 
emphasis will be placed 
on the microphone and 
loudspeaker arrange- 
ments, since these items 
differ most from normal 
single-channel practice 


BALANCER 


RECORD 


FADER 


” nde ~ TONE 
4s | HEAD 7 
L AMPLIFIER a” CONT ADL 


PLAYBACE 
HEADS 


POWER 
AMPLIF I fA 


Sound Pick-up.—Two 
ribbon microphones with 
“figure of eight” polar 
response are used. They 
are placed as close to- 
gether as possible to avoid 
ume of arrival differences 
of the sound at the micro- 
phones and are set with 
their axes at 45° on either 
side of the recording 
centre line; as shown in 


LOUDSPEAKERS 


oth 
HEAD % 


BALANCER 
PLAYBACK 


WireLess Wor.p, JuLy 1956 


Fig. 2. Fig. 3 shows a 
pair of G.E.C, “Senior” 
ribbon microphones, 
specially mounted, which 


POWER B 
AMPLIFIER 
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Fig. 3. G.E.C. * Senior’ 


ribbon microphones mounted 
with their axes at 90°. 


have the required frequency response and a polar 
distribution which is virtually independent of fre- 
quency up to 12kc/s. The polar response of these 
microphones is shown in Fig. 4 and compared with 
the required curve which was given in the previous 
article and here shown dotted. It can be seen that, 
for the correct positioning of the virtual sound 
images at the receiving end of the system, the angle 
of pick-up is limited to about 60°. However, by 
cross-connection between the outputs of the micro- 
phones (after the preamplifiers) it is possible to 
obtain a good approximation to the required curve 
for a 90° angle of pick-up. This is illustrated in 
Fig. 5. 

An obvious trouble arising from the use of ribbon 
microphones is the presence of a response from the 
rear of the microphones which picks up sounds which 
are reversed as regards right and left compared with 
the pick-up from the front of the microphones. At 
low frequencies this may help to pick up hall rever- 
beration and position it, but at high frequencies it 
can lead to very undesirable muddle. To reduce this 
effect a thick quilt of cellulose wadding is suspended 


SOUND SOURCES 


Left :—Fig. 4. 


Polar response of microphones with cross connection for 90° pick-up angle compared with ideal curve. 


a short distance behind the microphones to reduce 
the high-frequency pick-up from the backs of the 
microphones. 

Microphone Pre-amplifiers—The microphones 
feed two identical low-noise, two-stage amplifiers of 
conventional design. 

Cross-connector, Fader and Balancer.—The 
design of the cross-connector depends very much on 
the effect which is desired. For the purpose of in- 
creasing the pick-up angle to 90°, only a simple 
resistance mixer circuit is used. 

The fader consists of two ganged linear wire- 
wound potentiometers which were chosen because 
they stay accurately ganged at all settings, which 
is essential if the balance control is not to be 
operated every time that the gain is changed. The 
use of linear potentiometers meant that a signal level 
change of only about 20dB could be handled. To 
overcome this trouble, separate logarithmic 
potentiometers were included in each channel. By 
their use both the overall gain and the balance could 
be controlled, leaving the ganged fader for fine con- 
trol of the level. 


Tape Deck and Amplifiers.—Modified “ Truvox” 
tape decks and amplifiers are used. The following 
modifications were made to the deck itself: 

(1) The erase head was replaced by a second 
record/playback head operating on the second track. 
At the time of construction stacked heads were not 
generally available so that spaced heads had to be 
employed. The removal of the erase head meant 
that only “cleaned” tape could be used, but this 
was not found to be a serious difficulty. The align- 
ment and spacing of the two heads had to be very 
accurately set so that tapes would be interchangeable 
on various machines. 

(2) The tape speed was increased to 12 in/sec. 
This was done for three reasons: to improve the 
high-frequency response, to lessen the accuracy 
necessary in setting up the head spacing, and to ease 
editing. The mechanical accuracy necessary when 
setting up the heads is a direct function of the tape 
speed. At a tape speed of 7} in/sec an error in 
the head spacing of ten-thousandths of an inch 
would result in an effective time displacement of 
about 1} milliseconds. The speed of 12 in/sec was 
an arbitrary figure since only experimental machines 
were to be constructed. 

The modifications to the “Truvox” amplifiers 
which were used both for recording and playback, 
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REQUIRED CURVES 
MICROPHONE RESPONSE 
@ WITH CROSS-CONNECTION) 


Polar response of microphones compared with the ideal curve for 60° pick-up angle and (right) Fig. 5. 


Cross-connection 


signals (level —14dB) phased to add to straight-through signals. 
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with suitable switching N AEA YR 
of circuits, were made to EARPIECE 
improve, among other — PAE = RECORD 2 or HON FOR NG 
things, the frequency ‘re- CROSS-CONMECTOR & LidinG awe 

sponse below 50c/s and i - : AMPLIFIER WITH 


to remove one oscillator paren . 1p, 2068 WEB 
from the pair of record- ace oe x Ss oe fase — Bp nbsSone9 wo 
ing amplifiers. A sche- mn -se1 CHANNEL WESTECTOR 
matic diagram of the FADER CONTRO GAIN 

modified circuits and a con Ltve 
summary of the perform- y? inbiCATon 


ance is given in Fig. 6, osc hrs 
whilst Fig. 7 shows a TO OTHER To 
photograph of one of a ru 
these machines. en 

Playback Fader and ee 
Balancer.—The arrange- AMPLIFIER WITH 


ment is similar to that y, 2098 NEB TONE 25W POWER 
used for recording. pr how — SILTSS St Ey CONTROLS AMPLIFIER 


Tone Control Units— CHANNEL WIRE-WOUND —- PRE-SET 
For simplicity in opera- fom -= CASE Conve } 


GAIN 
CONTROL 


ON PLAYBACK 


Above :—Fig. 6. Outline of circuit 
of tape amplifiers, one channel only. 
The other channel is _ identical. 
Overall frequency response (exclud- 
ing microphone and loudspeoker), 
+ 2dB, 30-12,000 <5 ; signal noise 
(for 2°, total distortion recording 
level), unweighted 48dB, weighted 
60dB. 


Left:—Fig. 7. Modified ** Truvox ' 
tape machine with duplicated amp- 
lifier circuits, 
tion ganged tone controls 
should be used, but it Below :—Fig. 8. Experimental treble 
was found that separate reflector loudspeaker 
controls for each channel 
could be used, provided 
that they were fitted with calibrated scales so that 
pairs of controls could be kept at the same setting. 
Only simple treble and bass “boost” and “cut” 
controls are necessary, since any corrections for 
deficiencies in the system can be made permanent. 
Power Amplifiers.—Standard 25-watt high-quality 
amplifiers employing the “ultra-linear” circuit are 
used. 
Loudspeakers.—The design of the loudspeakers 
is made very difficult, due to the particular direc- 
tional characteristics which are required. It has 
been found that it is possible to obtain very satis- 
factory stereophonic reproduction even when the 
loudspeakers are non-directional below a frequency 
of about 1,000c/s. They can in fact be a pair of 
standard “octagonal” cabinets housing G.E.C. 
Metal Cone loudspeakers; other loudspeakers and 
cabinets could be used if they approach this standard 
of quality in the bass. 
In the treble, two main problems present them- 
selves. First, how to obtain a polar curve which 
approximates to the required shape and maintains 
it over a range of frequencies. Secondly, to see that 
any of the devices which are used to obtain the 
required polar curve do not influence the fre  prand 
response of the system. A reflector-mounted pres- 
sure unit gave satisfactory results and is shown in 
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Above Fig. 9 
treble miniature 
loudspeaker 


| REQUIRED CURVE 


r Left :—Fig. 10. Polar response 
/ / curve of an experimental treble 
t~f 

| | | 
SS 


Fig. 8. Fig. 9 shows a miniature “line source” 
loudspeaker consisting of four small high-frequency 
units; the line must be graded in intensity to give 
the required polar response at a frequency just in 
the working range of the units, and the effective 
length of the line must then be made proportional 
waveleneth in order to maintain the polar 
Considerable 
unwanted 
sound 


to the 
response independent of frequency. 
difficulty will be experienced from 
“lobes”; these can be reduced by use of 
absorbing screens 

It has been found in practice that normal domestic 
8-in and 10-in loudspeakers are sufficiently direc- 
tional at the higher frequencies to produce some 
correction for “off axis” listening. It is also pos- 
that the new wide-range electrostatic loud 
speakers now becoming available may have 
advantages, since they can be made with a “figure- 
of-eight” polar response, and it may prove possible 
to modify this shape to the curve actually required 

Loudspeaker Positions.—Fig. 11 shows a pre- 
ferred listening arrangement, the loudspeakers being 
set at suitable angles to produce the required polar 
response along the front listening line. This usually 
requires that the loudspeakers be pointed towards 
the extreme listener at the opposite end of the front 
row of the audience as illustrated. The most serious 
trouble that can arise with such a system is usually 
due to reflections from the side walls of the room 
It is sometimes necessary to hang curtains on the 
side walls where the loudspeakers are pointing at 
them. 

Conclusions.—It is most necessary to point out 
that there are very definite limitations to two- 
channel systems; they represent the minimum addi- 
tional apparatus that has to be employed in order 
to reproduce sounds with spatial separation. For 
example, they cannot be used if the loudspeaker 
spacing is very much more than 20 feet with a front 
listening line rather nearer than this distance. The 
reason for this is that it is not possible to com- 
pensate late arrival time by means of additional 


, 
sible 
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Experimental 
* line source 


loudspeaker unit (not 
shown in photographs). 


oudness for more than a few milli- 
econds. Also, with only two channels, it 
is not possible to change the apparent 
reverberation time of the listener’s sur- 
roundings, or to reproduce sounds which 
hould come from behind him. To do 
his additional channels must be used. 

Since there are a number of com- 
promises which have to be made in the 
design of any stereophonic system, it 
follows that there must be several, not one 
ingle, solutions to the problem. Many of 
the compromises of to-day will change 
with the knowledge of to-morrow and so 
we may expect to see many stages towards 
perfection 

It is perhaps more difficult to express 
the performance of a stereophonic system 
in figures which have any meaning to a 
normal reader than any other feature of 
sound reproduction. However, the system 
just described was given a searching test 
before an audience of some hundreds of 
people. The test was as follows. A par- 
ticular piece of music played on a piano 
on the stage was recorded in the actual 
hall in which the demonstration was to be 
given. During the demonstration, the 
sound image of the recorded piano was superimposed 
on top of the actual piano. To check both the 
position and the quality of the reproduction, the 
piece was carefully rehearsed and the pianist, who 
kept time with the tape recording by means of an 
earphone, played some of the notes directly on the 
piano; other notes were played from the tape. In all 
there were 14 changes between the live piano and the 
stereophonic system in the space of four minutes and 
all but three went undetected by the audience who, 
in spite of looking straight at the piano from a short 
distance, were unable to detect the reproduced sound 
by change of position or quality. 
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Fig. 11. Listening set-up, showing positions of curtaining 
to reduce the more undesirable reflections. 
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THE NEW WIDE RANGE 


OSCILLOSCOPE TYPE WM5A (25m/cs) 


Precision time, voltage a.c./d.c, measurements without arbitrary graticules or calibrating 
waveforms. 


Sweep delay or return sweep displayed as extra trace gives continuous time display. 
Display expansion greater than 2500:1 on a given range. 

Photo sweep and voltage reference trace with auto-blackout. 

High brilliance fine focus EMITRON C.R.T. with full 10 cms. deflection. 

Variable E.H.T, (1 to 10kV gives 10 to 1 display expansion with unmodified bandwidth.) 
Add on sub-units give performance extension, 

Additional stabilised supplies and waveforms for external use. 


Voltage measurements — 100 mV to 500 V (24%), unaffected by variations in supply, 
C.R.T. or amplifier linearity, or degree of expansion, 


Time measurements —- 20 m,S to 100 mS (24%) direct from meter, 


Fully descriptive literature available from 


E.M.!I. ELECTRONICS LtTD. 


Instrument Division 
HAYES - MIDDLESEX Telephone SOUthall 2468 (Ext. 655, 857 & 1013) 


Fk 
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MARCONI LOW FREQUENCY CRYSTALS 


IN THE RANGE 1.6-50 Ke/s 


The illustration shows 

a 1.6 and 3 Kejs Carrier 
Oscillator Unit for 
transmitting information 

to a remote bearing 
indicator as used in the 
Marconi V.H.F. Direction 
Finder Type AD200 


Available in evacuated envelopes with B7G base or with 
flexible leads for connection into the circuit 


Among the many uses for this type 
of crystal are the following :— 

SPEECH INVERSION good stability and small size is essential. They 
OSCILLATORS 

. cover the frequency range 1.6 to §0 Kc/s with 

CARRIER CHANNELLING a point of zero temperature coefficient in the 

EQUIPMENT range 0°-40°C. The bar in XY flexure used 


. between 1.6 and 12.0 Kc/s has the great 
RANGE CALIBRATORS ss 
- advantage of a low temperature coefficient in 
TIMING APPLICATIONS ETC. the region of room temperature. 


Flexure mode crystals are suitable for a wide 
variety of applications where an oscillator of 


Lifeline of Communication 


MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD, ESSEX Telephone: CHELMSFORD 3221 


CR4 


DEVELOPMENTS 


SOUND REPRODUCTION 


New Equipment Shown 


| year has been one of unprecedented activity 
in the field of sound reproduction and the number 
and variety of new amplifiers and associated equip- 
ment shown by manufacturers at the first London 
Audio Fair, the British Sound Recording Associa- 
tion’s exhibition and the Radio Components Show 
reached a level which was matched only by the 
spread of interest in matters relating to high-quality 
sound among the general public. 

It was noticeable that many manufacturers who 
have hitherto addressed themselves to the initiated 
few had gone out of their way to prepare literature 
explaining technicalities in a way which could be 
readily understood by the tyro. 

Another significant trend was the increased num- 
ber of “integrated” sound systems in which the 
various parts, although still available separately, are 
designed to match each other and provide a specified 
overall performance. For those who know what they 
want and how to get it there is still the possibility 
of building a system with pickup X, amplifier Y and 
loudspeaker Z, but newcomers are better served by 
being able to choose between the complete outfits 
now offered by manufacturers X, Y and Z, 

Loudspeakers.—The constant-charge, push-pull 
electrostatic principle, which is capable of giving 
reproduction virtually free from harmonic distortion, 
is incorporated in new loudspeakers which were 
shown by Leak, Acoustical, and Goodmans. 

The Leak unit functions from 1000c/s upwards 
and is used, in conjunction with a cross-over filter, 
with a moving-coil loudspeaker for lower frequen- 
cies. 


** Acoustical’ constant-charge electro- 
static loudspeaker. 


Right:—Modified glow discharge 
cell (** lonophone "’). 
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at Recent Exhibitions 


In the Acoustical unit which measures 33in x 25in 
x 3in and resembles a fire screen the frequency 
range extends down to 50c/s. A central medium- 
and high-frequency strip is flanked on both sides by 
low-frequency diaphragms and the mutual acoustical 
loading is arranged to give an integrated output 
on complex sounds. There is no cabinet or baffle, 
and the “figure-of-eight” radiation characteristic 
can be exploited to minimize the effects of room 
acoustics. It is stated that at maximum output a 
sound level of about 95 phons will be obtained in 
the average living room. 

Development models of a full-frequency-range 
electrostatic loudspeaker were demonstrated by 
Goodmans, but no details of construction were dis- 
closed. : 

The “Ionophone” which converts electrical to 
sound energy through movement of the molecules in 
a region of ionized air has now reached the produc- 
tion stage in the Type D15 unit made by Plessey. 
It has been found possible to dispense with the rich 
positive ion source material, which in the original 
invention was used to coat the anode, and was 
somewhat variable in performance, and to use a 
stable refractory oxide material (kanthal) which does 
not “sputter” to form any coating on the walls of 
the quartz cell. The unit is horn loaded and covers 
——— from 2000c/s upwards. 

Horn loading is employed in the Lowther TP] 
reproducer which has a moving coil drive with a 
magnet flux density of more than 20,000 gauss and 
an electro-acoustic efficiency rated at 50 to 60%, 
Also horn loaded is a new high-frequency unit 


Above :—Plessey ‘*lonophone"’ 
in production form. 
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Whiteley /2in Duplex 
loudspeaker with ** mid- 
frequency _ stabilizers.”’ 


Above Trix 
source’’ column 
speakers. 


‘line 
loud- 


Right G.E.C. metal-cone loud- 
speaker with new high-frequency 
insert unit, 


introduced by Tannoy to meet a demand, primarily 


h.f. and Lf. sources. 
a dual-concentric unit forms 
the Tannoy “G.R.F.” and other en- 


from America, for separate 
Normally, of course, 
the basis of 
closures, 

To extend and improve the high-frequency range 
of the G.E.C. metal-cone loudspeaker a moving-coil 
h.f. unit has been developed which screws into the 
centre pole of the main magnet in place of the exist- 
ing “bung” equalizer It has a small metal dia- 
phragm with a tangentially-slotted cover designed 
to give wide-angle dispersion at high frequencies. 
Ihe response is stated to be within 2 dB of the level 
at 5ke/s from 1.5 kc/s to 13.5 kc/s. 

An extended frequency range is provided in a new 
dual unit introduced by Reproducers and Ampli- 
fiers in which a Sin “ tweeter” is mounted concen- 
trically with a 12in “woofer.” The units make use 
of the R & A concentric principle of assembly and 
have phosphor bronze voice-coil leads integrally 
moulded with the bakelized linen centring-member. 

Loudspeakers of 12in diameter and above in the 
Whiteley range are now fitted with “ mid-frequency 
stabilizers” which consist of circular patches of 
damping material arranged to control subsidiary 
vibrations and improve the delayed response charac- 
teristics. A new 8in unit (Type DC816) with 16,000- 
gauss magnet has been introduced for the middle 
and high frequency range, and another new develop- 
ment is the introduction of tapped voice coils in 
some models to give alternative impedances of 3, 
7.5 or 15 ohms in the same unit 

For use in miniaturized circuits with printed wir- 
ing, Plessey now make a 6in x 4in inverted elliptical 
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speaker with a depth of only l4in. This can be 
supplied with a centre-tapped voice coil (30 to 100 
ohms) for direct connection in transistor push-pull 
output circuits. 

The design of baffles and enclosures is of equal 
importance to that of the loudspeaker, particularly at 
very low frequencies. In the “ standard” Lockwood 
loudspeaker cabinet the principles outlined by D. E. 
L. Shorter (Wireless World, November and Decem- 
ber, 1950) are followed, and a corner cabinet version 
demonstrated at the B.S.R.A. exhibition, had pro- 
vision for three loudspeaker units. 

To reduce the cabinet volume Goodmans Indus- 
tries have evolved a design incorporating an acoustic 
resistance unit (ARU) which also gives an extended 
bass response, in accordance with the principles 
explained by E. J. Jordan (Wireless World, February, 
1956 

Several new cabinet designs have been evolved by 
Wharfedale. One is for their new Bronze/CSB unit 
and another for the “ Super 3” high-frequency unit, 
which is mounted with the axis vertical. A combina- 
tion of these two (FS/10 Reflex), designed for use 
with stereophonic sound systems, was demonstrated. 

Freedom from undesirable reverberation can often 
be achieved and economies in power requirements 
are always effected by the use of vertical line-source 
arrays of loudspeakers which can be graded to con- 
centrate the radiation fanwise over an audience 
Trix have now produced two such column speakers 
in atractive housings: Model CL80 (6ft) is rated for 
6-10 watts and Model CL40 (3ft 3in) for 3-5 watts. 


nanan 
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 Trixonic 800'’ combined amplifier and pre-amplifier. 


Thermionic Products pre-amplifier (for TP100 10 watt 
amplifier) 
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Amplifiers—Although three makers—Lustra- 
phone, Grampian and Whiteley—were showing trans- 
sistor a.f. amplifiers the valve amplifier is still the 
obvious choice for the majority of sound reproducing 
equipments. 

E.M.I. who have hitherto confined their attention 
in the sound reproduction field to high-quality radio- 
gramophones have now entered the market with a 
wide range of unit loudspeakers and amplifiers. 
Typical of the latter is the Model 3056, rated at 20 
watts, which is of clean appearance with sunk valve 
sockets. Its associated pre-amplifier and equalizer 
Model 3055 is designed on miniature lines and uses 
the printed circuit technique. 

A notably clean and accessible wiring layout has 
been adopted in the control unit of the Thermionic 
Products TP100 amplifier (10 watt). Blank wafers 
spaced behind the selector switches are used to sup- 
port the components associated with the contacts, 
giving a neat and workmanlike appearance. 

For those who do not require the pre-amplifier as 
a separate unit Trix have produced a single ampli- 
fier unit “ Trixonic 800” rated at 8 watts in which 
the controls are partly shrouded on a sloping front 
panel. There is a rumble filter and automatic bass 


and treble compensation at low levels. Compensation 
for the characteristics of the ear is also available in 
the “ Avantic” DL7-35 amplifier with which Beam 
Echo, Ltd., have entered the field of sound reproduc- 
tion, and was noted also in the Pye HF5/8 which is 
of unit construction and is available either in chassis 
form or in a cabinet to match Pye loudspeakers. 


**Emisonic’’ Model 
3055‘ pre-amplifier 
and (above) 20-watt 
main amplifier (Model 
3056). 


Tannoy ** Autograph "’ pre-amplifier. 
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Built-in rumble filters to correct for the shortcom- 
ings of early gramophone motors are now seen to be 
fitted as a matter of course, and were noted among 
others in the R.C.A. High Fidelity amplifier and the 
Tannoy “ Autograph ” pre-amplifier. 

A new type of “ultra-linear” feedback is intro- 
duced in the latest amplifiers by Lowther, who claim 
that the use of the suppressor grid for this purpose 
has improved performance. 

Radio Feeder Units.—Nowadays the majority of 
feeder units are for v.h.f./f.m. reception only, but 
C. T. Chapman (Reproducers) make a combined 
f.m./a.m. unit designed to extract the best possible 
reception from Continental medium- and long-wave 
stations and to give world-wide coverage on short 
waves. The sensitivity is of the order of 10 “V on all 
ranges. This firm also offers a fringe-area v.h.f. 
feeder-unit (FM81 Mk II) the sensitivity of which is 
stated to be 4V for 20 dB quieting 

Two marked trends are evident this year in v.h.f 
receivers; the use of switched pre-set tuning for the 
three B.B.C. programmes and a real effort to secure 
frequency stability by one means or another. With 
luck and/or a lot of patience a straightforward cir- 
cuit can show inherent stability through the mutual 


Above :—Pye 
cabinet form. 


HF5/8 amplifier in 


G.E.C. Model 8CS- 
1350 vhf. feeder 


unit. 


Ferrograph ‘66°’ tape recorder unit. 


Garrard PAIO “ transcription 


mel 


pickup arm. 


Garrard Model 
BA! battery 
driven turntable 


Amplifier ‘** brick 
for magnetic record- 
ing (**Reflecto- 
graph’). 


Truvox RI! tape recorder with chassis removed from case. 


compensation of the effects of temperature change. 
Che alternative is to apply some form of deliberate 
frequency control, e.g., through a reactance valve 
as in the new G.E.C. v.h.f./f.m. pre-tuned receiver 
(BCS. 1350), the Dynatron Type FM1, the Rogers 
RD Junior f.m. unit, and the R.C.A. New Ortho- 
phonic f.m. tuner, which is also interesting for its 
use of the 6AL7 tuning indicator which displays two 
rectangular fluorescent patterns of varying relative 
height 

Pye are fortunate in owning a subsidiary company 
which makes quartz crystals, and three (one for each 
programme) are incorporated in the f.m. unit which 
has been developed to work in conjunction with the 
“ Black Box” record reproducer. An ECF80 triode- 


pentode is used to give successive frequency doubling 


and quadrupling from the crystal fundamental to 
the oscillator frequency. 

Frequency control in the Leak f.m. tuner is effected 
by a “trough line” which consists of a straight wire 
surrounded on three sides by a metal channel. This 
is virtually a transmission line which is less affected 
by temperature than the coils and capacitors of a 
conventional LC circuit. 

Pickups.—The cantilever stylus mounting which 
allows vertical displacement to absorb the pinch 
effect, while reducing the component transferred to 
the lateral movement to a minimum, is now widely 
used in pickups of the moving-iron (variable-reluc- 
tance), moving-coil and crystal types. 

In the Tannoy “ Variluctance Mark II” pickup the 
new “Complidex” stylus is of composite construc- 
tion with magnetic and non-magnetic materials dis- 
posed to make the best use of the magnetic circuit 
and to give higher compliance with mechanical 
reliability. The R.C.A. “ New Orthophonic ” pickup 
is also of the variable-reluctance type with an 8-pole 
magnetic circuit designed to eliminate hum pick-up; 
the movement is encapsulated in plastic to exclude 
dust and moisture. 

An entirely new moving-coil pickup with a canti- 
lever stylus has been introduced by Garrard in which 
independent control of the lateral and vertical damp- 
ing and compliance is allowed for. Another new 
Garrard development is the PA10 “ transcription ” 
pickup arm which is variable in length and tracking 
angle. Playing weight is automatically compensated 
when arm is extended. The thrust bearing for the 
vertical pivot is a single steel ball and horizontal 
pivots are spring-loaded steel cones and ball races 
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Cosmocord have now developed a turnover pickup 
cartridge Type GP61 for tropical conditions with a 
ceramic piezoelectric element which is stated to give 
an average output of 0.4 volt on standard 78 r.p.m. 
and 0.1 volt on microgroove records. 

Gramophone Turntables.—A 4-speed record 
changer (Type 456) with provision for manual as 
well as automatic operation has been introduced by 
Collaro. The fourth speed, 16} r.p.m. is for “ talk- 
ing book” records, and the new mechanism incor- 
porates automatic pickup positioning for mixed 7in, 
10in and 12in records. 

With a consumption averaging only 4 watt the 
new Garrard Model BAI battery-driven turntable 
created considerable interest. It is designed for 
small portable record players (with transistor ampli- 
fiers?) using 7in, 45-r.p.m. records and can be wound 
for any voltage (d.c.) up to 24. The standard rating 
is 4.5V, and a 6-volt battery with 25-ohm variable 
resistance is recommended to allow for voltage drop 
during the useful life of the cells. A centrifugal 
governor maintains the speed over the smaller volt- 
age variations during an hour or so of use. 

Magnetic Recorders.—Many unusual refinements 
are to be found in the M.S.S. Type PMR/10 trans- 
portable professional recording equipment. It is 
designed on the plug-in unit system and a wide 
variety of specifications can be met by the assembly 
of the appropriate miniature rack-mounted panels 
in the “electronics” section. The separate tape 
transport mechanism has interlocked controls to pre- 
vent accidental erasure and a delay mechanism pre- 
vents damage to the tape if the replay button is 
pressed while fast winding. An accurate linear 
footage indicator is driven by an independent tape 
capstan. 

The tape transport mechanism and the electronic 
equipment are in separate units in the 8/WB/1 re- 
corder made by Ariel Sound. This is designed to 
bridge the gap between the “home recorder” and 
“ professional” types of equipment and is provided 
with separate record and playback channels with 
switching to monitor the programme before and after 
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THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during July. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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recording. A 4-channel microphone mixer unit can 
be supplied as an accessory. 

Rudman Darlington (“Reflectograph”) have 
developed a series of standard amplifier “ bricks” 
for use in single-channel or stereophonic tape sys- 
tems. They are equalized to C.C.I.R. standards and 
can be supplied to work in conjunction with either 
Wearite, Epsylon or Bradmatic heads. Separate 
playback or combined record-playback versions are 
available. The playback units have control panels 
3in wide, and for multi-channel work up to six can 
be accommodated if desired in a standard 19in rack 
width. 

To meet the requirements of those who consider 
that no high-quality sound installation is now com- 
plete without tape recording facilities, Wright and 
Weaire now supply their Ferrograph recorder in a 
form (Model 66) which can be readily fitted in a 
bureau draw or bookcase to blend unobtrusively 
with the furniture’. 

For the first time Truvox are supplying a com- 
plete portable recorder (Type R1) incorporating a 
new deck (Mark IV) with three motors and relay- 
operated function controls and brake mechanism. 
The power output is 4 watts into a 10in x 6in ellip- 
tical loudspeaker. 

A new Grundig model (TKS) is a single-speed 
machine (3jin/sec) designed to give a performance 
comparable with the earlier TK9 at a reduced price. 
The interlocking controls are of the dial type. 

The G.E.C. automatic announcer (BCS 3225) is 
a good example of an industrial application of mag- 
netic recording. Up to 25 parallel tracks can be 
recorded on 3in wide tape and the appropriate track 
selected by push-button control of the transverse 
motion of a playback head. The tape is stored in 
folds in a large casket and foil contact strips are 
arranged to rewind the tape automatically at the end 
of each announcement. The mechanism has recently 
completed trials at a London station for train an- 
nouncements. 


* See, for example, “High Fidelity Home" by Richard Arbib, 
Wireless World, August, 1955 
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F.M. TUNING 
METER 


F ox undistorted reproduction of f.m. signals the 
if. characteristic should have a flat top a few hun- 
dred kc/s wide and the carrier should be in the 
centre of it. A voltmeter on the a.v.c. line, if any, or 
across the stabilizing capacitor of the radio-detector 
circuits, will indicate the same maximum reading 
anywhere on the flat top, giving no guidance to the 
centre point. Worse still, it will lead to completely 
unsymmetrical tuning if the if. is lopsided or dog- 
eared, The method is commonly used, however, as 
it permits the use of a “magic eye” indicator which 
demands an input with one side earthed. 

Another type of meter circuit observes the d.c. 
voltage at the a.f. take-off point of the ratio-detector. 
This voltage is positive on one side of the correct 
tuning point and negative on the other, so that a 
centre-zero meter can be used to find the null point. 
The disadvantage, apart from the necessity for a 
centre-zero meter, is that the same (zero) reading is 
obtained on tune and well away from tune, making 
the reading difficult to interpret. 

The circuit in the diagram combines the above 
two methods to give a meter reading which is a 
maximum on the exact centre of tuning and falls 
away to zero on each side. Imagine R, disconnected 
if a signal is present the meter will read with the 
normal flat-topped if. response. If the remainder of 
the circuit is now connected any unbalance voltage 
at the af. take-off point will pass an opposing 
current through the meter, reducing the reading. The 
rectifier ensures that the current will oppose that 
through R, whatever the polarity of the unbalance 
voltage. If the unbalance is zero the opposing cur- 
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Circuit of the tuning indicator 
resistors (all 4-W) are:- 


Suggested values for the 


Meter 
Sensitivity 


hOunA 
250uA 
500uA 


An Exact Tuning Indicator for 


Ratio-detector Type Circuits 


By ROBERT S. FERGUSON, 
B.Sc.(Eng.), Graduate 1.E.E. 


rent is zero and the meter will read a maximum, but 
the slightest mistune will reduce the reading. 

The prototype circuit was tried out on a Jason 
tuner, but is basically suitable for any ratio-detector 
circuit. Suitable resistor values are suggested for 
several meter sensitivities, since one’s choice here 
will depend on what is available. The rectifier is a 
l1—mA Westinghouse meter rectifier, commonly 
found in a.c. voltmeters. 

The purpose of R, is to prevent the rectifier from 
shunting away from the meter part of the standing 
current through resistors R, and so reducing the 
maximum possible reading. The extent to which it 
does so depends upon the resistance of the meter 
movement, and the value of R. should be as low as 
possible. In some cases it can be zero, and a quick 
check (with R, disconnected) will show what is the 
smallest value which can be used without reducing 
the reading by more than, say, 10%. R, should be 
as high as possible to avoid shunting the a.f. output, 
but higher values will reduce the “sharpening ” 
effect of the unbalance voltage. For this reason 
500 microamps is about the least sensitive meter that 
can be used. 

To decide on resistor values for a particular meter 
and tuner, first connect only the meter and resistors 
R, to the values in the table, Tune in a strong signal 
and vary the values of R, (keeping them equal) to 
give about 60%, full scale or whatever is a convenient 
maximum reading. Now add the rectifier across the 
meter (the “ wrong” way round, red output lead to 
negative meter terminal) with R, zero. If necessary, 
insert some resistance at R, as described above, to 
avoid a large drop in reading. Finally, connect R,, 
using for a start a value equal to R,, and try the 
effect of de-tuning. If it is not sharp enough, reduce 
the value of R.. 

It may be noticed that the meter reading is a bit 
unsteady-looking if the tuning is rapidly changed. 
This is due to the stabilizing capacitor preventing 
rapid changes of output voltage although the un- 
balance voltage changes immediately, In practice, of 
course, the tuning is moved slowly when approaching 
tune and the effect is not noticeable. Finally, if the 
output does not sound at its best when the meter 
reads a maximum it is pretty certain that the tuner 
requires re-aligning, especially the discriminator 
Stage 


“TELEVISION ENGINEERING” 


THE second volume of the B.B.C. engineering training 
manual with this title has been issued by our publishers 
Volume 1 dealt with fundamental television principles, 
camera tubes and television and electron optics. ‘This 
volume, by S. W. Amos and D. C. Birkinshaw, describes 
the fundamental principles of vision-frequency amplifiers 
and examines the factors which limit their performance 
at the extremes of the pass-band. Within its 270 pages 
are 133 figures, including several illustrations of picture 
faults. It costs 35s, plus 1s 2d postage. 


Wrre.ess Wor, Jury 1956 


Specially designed for use in 


domestic 


receivers, 


Radio & 


these miniature rec- 


Television 


tifier stacks have an established 
position with manufacturers to 
whom reliability, small dimen- 
sions and low costs are impor- 


tant. 
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TYPE 


Maximum ambient temperature 
Maximum output current (mean) 
Maximum input voltage (r.m.s ) 
Maximum peak inverse voltage 
Max. Instantaneous peak current 
Weight 


35°C 
30mA 


125V 

350V 
Unlimited 
0.62 oz. 


55°C 15°C 
iSmA | 60mA 
125V 
350V 


| o2. 


Unlimited 


s°C §=6$5°C 
100mA 60mA 
125V 
350V 
Untimited 
140on 


°C 55°C 

120mA 9OmA 
125V 
350V 

Unlimited 
2 o. 


> a 
250mA 125mA 
250V 
700V 
Unlimited 
4.5 on. 


*RMS 


wc Ss°Cc 
300mA 150mA 
250V 
700V 
Untimited 
4.75 of. 


*For use in voltage doubler circuits the peak inverse and maximum input voltages are halved, current output being as for half wave operation 


@ instant starting.no warming-up period 
@ Unlimited instantaneous overioad 


@ No limit to size of reservoir capacitor 


@ Simple mounting no vaive holder 


@ Withstand overloads such as charging 
current of de-formed electrolytic capacitors 


@ Low heat dissipation 
@ Practically indestructible in service 


@ Simple wiring two connectors only 


@ Smalisize . . . low weight 


@ Low cost 
SELENIUM 


RECTIFIERS 


Standard Telephones and Cables Limited 


Registered Office 


RECTIFIER DIVISION: 
Telephone : Harlow 2681! 


Connaught House, Aldwych, London, W.C.2 
EDINBURGH WAY HARLOW ESSEX 


Telegrams : SenTerCel, Harlow, Essex 
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POST THE COUPON TODAY 
FOR OUR BROCHURE ON THE 
LATEST METHODS OF HOME 

TRAINING FOR OVER 
150 CAREERS AND HOBBIES 


THE ADVANTAGES OF E.M.1. TRAINING 


% The teaching methods are planned to meet 
modern industrial requirements. 


We offer training in all subjects which provide 
lucrative jobs or interesting hobbies. 


The student is taken carefully and thoroughly 
through his chosen subject. 


A tutor is personally allotted by name to ensure 
private and individual tuition. 


Free advice covering all aspects of training is given 
to students before and after enrolment with us. 


NEW. 


LEARN THE PRACTICAL WAY 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


Customs & 
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— COURSES WITH EQUIPMENT 


With many courses we supply actual equip- 
ment thus combining theory and practice 
in the correct educational sequence. 
The equipment, specially prepared and 
designed, remains your property. Courses 
include: Radio, Television, Electronics, 
Draughtsmanship, Carpentry, Photography 
and Commercial Art, 

Amateur S.W. Radio, 

Electricity, Languages, , fil 


Mechanics, etc. 


Equipment supplied upon enrolment 
remains your property. 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 
Banking 
Book-keeping 
Building 
Business 
Management 
Carpentry 
Chemistry 
Civil Service 
Civil Engineering 
Commercial Subjects 
Commercial Art & 
Drawing 


Excise Officer 
Draughtsmanship 


Economics 
Electrical 
Engineering 
Electronics 
Fashion Drawing 
Heating & 
Ventilating 
Engineering 
Industrial 
Administration 
Journalism 
Languages 
Marine 
Engineering 
Mathematics 


M.C.A. Licences 
Mechanical 
Engineering 
Motor Engineering 
Photography 
P.M.G, Licences 
Police 
Production 
Engineering 
Public Speaking 
Radar 
Radio & Television 
Servicing 
Radio Engineering 
Refrigeration 
Retail Shop 
Management 
Salesmanship 
Sanitation 


Secretaryship 
Shorthand & 
Typing 
Sound Recording 
Structural 
Engineering 
Tele- 
communications 
Television 
Time & Motion 
Study 
Tracing 
Welding 
Writing 
Workshop Practice 
Works 
Management 
and many others. 


Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E., 
L.1,0.B., A.C.C.A., AC.LS., AM.BritLR.E., A.M.LLA., City & Guilds Examinations, R.S.A 


Certificates, etc, 


Courses from 15/- per month 


POST THIS COUPON TODAY 


Please send without obligation your FREE book, 


E.M.1. INSTITUTES Dept. 127k, 
Grove Park Road, London, W.4, 


INSTITUTES 


THE ONLY POSTAL COLLEGE WHICH 
18 PART OF A WORLD-WIDE 
INDUSTRIAL ORGANISATION 


NAME 


ADDRESS 


SUBJECT(S) OF INTEREST — 
a JULY 


Wafer Cells 


New Departure in 


Dry-Battery Construction 


By R. W. HALLOWS, 
M.A. (Cantab), M.1.E.E. 


| the dry Leclanché cell first 
appeared I am not quite sure, but it 
was certainly more than half a century ago 
and may well have been considerably 
earlier than that. In most kinds of elec- 
trical apparatus developments and im- 
provements follow one another with such 
rapidity that it is difficult to think of any- 
thing of comparable seniority whose out- 
ward appearance, at any rate, has remained 
unchanged. But, except for the types 
used in layer-built batteries, this was true 
of the dry cell until the Burgess Battery 
Company, of U.S.A., announced a short 
while ago the commercial production of 
their “ wafer cell.” 

If one compares the internal construc- 
tion of the standard cylindrical dry cells 
of to-day with that of their ancestors, 
there have been certain changes—all of 
them improvements, but not very great 
changes. The sac, which used to contain 
the depolarizer surrounding the central 
carbon electrode, has now disappeared 
from most if not all of them; different 
makers use their own special mixes of electrolyte 
and of depolarizer. But the basic make-up of zinc 
can, sal-ammoniac electrolyte, manganese dioxide 
depolarizer and brass-capped carbon rod remains 
very much the same as it was in the beginning. The 
greatest major change is, perhaps, the use of solid- 
drawn instead of soldered cans in high-grade cells. 
The advantage of the solid-drawn can is that it con- 
tains one metal only—zinc. Soldering the side-seam 
and the bottom introduces at least two others, tin 
and lead, whose presence may lead to undesirable 
electro-chemical effects. 


ELECTROLYTE MIX 


& DEPOLARIZER CARBON SLICE 


PLASTIC ENVELOPE 
HERMITICALLY SEALEO BITUMEN SEAL 
(ON ALL FOUR SIDES) 
SILVER WAK SEAL 


& CONTACT ZINC SLICE 


Fig. |. Showing semi-diagrammatically the construction 
oe wafer cell. 
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Method of making up wafer cells into batteries: A, 
showing positive (top) and negative (bottom) faces. B, !5 cells, stacked 
and heat-sealed into polyester plastic envelope. C, stack taped with 
positive and negative metal-strip contacts 
folded down, insulating plates and terminal studs. 
224-volt battery sealed into an aluminium container. 


individual cells, 


D, Metal-strip contacts 
E, the complete 


The Burgess wafer cell is revolutionary, to say the 
least of it. Fig. 1 shows semi-diagrammatically how 
it is constructed. The zinc and carbon electrodes, 
the electrolyte and the depolarizer, are all there as 
they always have been, and always must be, in a dry 
Leclanché cell. But in appearance, in internal make- 
up and in performance, size for size and weight for 
weight, the wafer cell is about as different as it pos- 
sibly could be from the dry cell to which we have 
become accustomed, 

It consists, as the drawing shows, of a sandwich, 
the electrolyte and depolarizer forming the “meat” 
between thin slices of carbon and zinc. All four 
edges of the sandwich are bitumen-sealed, and the 
whole cell is contained in an envelope of a plastic 
material known as Pliofilm. 

This envelope method of construction is itself an 
enormously important advance, for it means that the 
cell cannot puncture. The Pliofilm envelope is com- 
pletely impervious to the chemical action of either 
electrolyte or depolarizer and, as its name suggests, 
it can stretch. It is, in fact, well able to take charge 
of any gassing that may occur in the cell, without 
the slightest risk of a burst or a puncture 

Many readers will know by experience what a big 
step forward this is, having suffered from the devas- 
tating effects of a ruptured dry cell in the “ innards” 
of electrical appliances of various kinds. Only a day 
or two ago, a friend showed me ruefully the wreck 
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of an expensive electric torch. It had not been used 
for some weeks, When it was next switched on 
nothing happened. Examination showed two burst 
cells, a horrible sticky mess inside the torch and 
damage by corrosion that was beyond repair. I have 
suffered in the same way from the effects of a punc- 
tured cell which formed part of the dry battery incor- 
porated in the resistance-measuring department of a 
high-grade (and therefore not low-priced) multi-range 
measuring instrument Assurance against damage 
from puncture is made doubly sure by the methods 
used for assembling these cells into batteries. The 
stack of wafer cells is first hermetically sealed into 
a polyester wrapper and then packed into a leak- 
proof aluminium container. The various stages of 
making a wafer cell battery are shown in the photo- 
graphs. 

The manufacture of these wafer cells is entirely 
automatic: it represents, in fact, complete automa- 
tion in the production of dry cells. ‘The materials 
are fed into one end of a machine; from the other 
the finished cells are delivered. This in itself is 
bound to lessen the cost of production. But there 
is more to it than that. 


Conserving Zinc 
In previous articles in Wireless World I have drawn 
attention to the appalling waste of zinc—by no 
means one of our commonest or least costly metals 
—which takes place, year in, year out, in the count- 
less millions of cylindrical dry cells used in the world 
of to-day. The upper part of the can is not in con- 
tact with the electrolyte and there is very little 
chemical action on its lower part, or on the bottom. 
Such cells run down to cut-off e.m.f. after delivering 
only a small percentage of the electro-chemical 


CHARACTERISTICS OF WAFER 


equivalent of the zinc in their cans. They are then 
consigned to the dustbin, for the zinc that they 
contain would not pay for the cost of recovery. 

The sandwich method of construction means that 
the zinc is not called on to form the container of the 
cell. Generally speaking, all parts of it are equally 
acted upon by the electrolyte. Nor would it be of 
great importance it it were eaten through and punc- 
tured in one place. Since the cell is hermetically 
sealed in its impervious envelope, there would be no 
loss of moisture. This method then means that the 
amount of zinc needed to supply the rated ampere- 
hours of a cell of given capacity can be cut down 
to something far less than is required in the cylin- 
drical cell. Zinc is a difficult metal to refine, but 
that used in the wafer cell is 99.9% pure. This must 
reduce local action to a minimum and greatly 
increase shelf life. 

The reader may be wondering how it is that, if the 
cell is sealed in an impervious, insulating plastic 
envelope, external contacts with its positive and nega- 
tive electrodes are contrived. 

The answer is this. After being formed and seale’ 
in the machine each cell passes to a compartment in 
which, accurately centered up, it has small holes 
pierced in the top and bottom of the envelope. Into 
each of these (see Fig. 1) is pressed a “blob” of a 
softish, highly conductive compound, known as silver 
wax. This hermatically seals the holes in the enve- 
lope and provides the external contacts. Silver wax 
never becomes entirely rigid. Hence, when the indi- 
vidual cells are made up into batteries the contacts 
between them remain electrically as good as could be 
desired, even if the casing of the battery is deformed 
by rough treatment. There are no soldered joints, as 
there are in the ordinary dry battery, and open- 
circuits due to dry joints or faulty workmanship 
cannot occur. 

At present, the Burgess Battery Company is mak- 
ing the wafer cell only in five rather small sizes, 
which, as shown in the Table, are intended for use 
in transistor-operated apparatus, in hearing aids and 
as h.t batteries in small portable wireless sets. There 
is no reason why they should not be made in much 
larger form, and this will no doubt come in time. 
The only weak point I can find in these wafer cells 
is their rather high internal resistance. Despite that, 
their performance is good. 

I received batches of Y and U cells—don’t, please, 
confuse this latter size with our British U cells. The 


Thickness 


Width 
(i (in) 


Rated Load 
(Ohms) 


CELLS ON THE U.S. MARKET 


Normal 
Current 
(mA) 


Life to Cut-off | 
(iV) 


Intended 
Use 


0,12 


3,000 per cell 


0.5 175 hrs at 12 hrs 


per day 


Transistor 
Apparatus 


0.11 


1,500 per cell 


150 hrs at 12 hrs 
per day 


Transistor 
Apparatus 


0.13 


1,500 per cell 


375 hrs at 12 hrs 
per day 


Transistor 
Apparatus 


0.21 


166.6 per cell 


53 hrs at 4 hrs | H.T. in port- 
per day able radio 


0.22 


166.6 per cell 


45 hrs at 4 hrs 


H.T. in port- 
per day 


able radio 
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Y size is stated to have a life of 175 hours at 0.5 mA, 
if used for 12 hours per day. The life claimed for 
the U size at 1.0 mA, discharged for the same periods, 
is 150 hours. ‘The cut-off in both cases is that obtain- 
ing in America: 1.0V per cell. We usually regard 
the cut-off for dry cells as 0.9 V. 

For my tests I took three U-size cells and dis- 
charged them through 1,500 ohms apiece for twelve 
hours a day. Fig. 2 shows the results obtained, the 
term “end voltage ” meaning the average e.m.f. under 
load at the end of each day’s run. It will be seen 
that they delivered almost the 150 hours claimed to 
a cut-off of 1.0 V and that their average life to 0.9V 


was 159 hours. The reason why the life to 1.0 V wa: 
a little under 150 hours is probably that Americans 
keep their living room (and test laboratory) tempera- 
tures at 70°F or more, whilst we regard 65°F as 
sufficient. The ambient temperature makes a good 
deal of difference to a dry cell’s performance. 

Summing up, I think that we may fairly say that 
these wafer cells mark noteworthy advances in 
reduced production costs, in the more effective use 
of materials, in the abolition of the possible damage 
due to punctures and in the considerably smaller size 
of cells of performance equal to that of their cylin 
drical counterparts. 


“PRECIPITATION STATIC” 


American Investigations into its Causes 


he was observed when aircraft were first equipped 
with radio that serious interference occurred if the 
aircraft flew into snow. The phenomenon was 
named “ precipitation static” because of its associa- 
tion with snow storms. During the last World War 
a large-scale research programme was sponsored 
jointly by the U.S. Army and U.S. Navy in an effort 
to solve the problem. 

The Stanford Research Institute of California is 
at present conducting research into the phenomenon 
of precipitation static. The studies show that there 
are at least three different noise-producing 
mechanisms contributing to the interference, where 
only two had been recognized previously. The best 
known of these is associated with what has been 
called “autogenous charging.” The aircraft, flying 
through snow or through high clouds which are 
composed of ice particles, is peppered by the par- 
ticles and is charged to a high voltage by the same 
mechanism that causes certain substances to become 
charged when rubbed with a dry cloth. 

The electrical charge builds up until it is relieved 
by a corona discharge from the wing tips and other 
extremities. Corona discharge, known to mariners 
as St. Elmo’s fire, occurs as a series of very short 
pulses. It is a potent generator of electrical noise. 


Charged Surfaces 


Another type of “precipitation static” noise is 
produced in aerials mounted under plastic surfaces 
such as canopies and radomes. Ice particles strik- 
ing the plastic surface charge it to a high voltage 
relative to the surrounding metal portions of the air- 
craft. The charge rapidly builds up until a spark- 
ing or “streamering” discharge occurs between the 
plastic surface and the surrounding metallic struc- 
ture, with consequent transfer of severe noise into 
the aerial. 

The third mechanism, only recently discovered, 
by which impinging precipitation produces noise is 
associated with the effect of individual particles. It 
was at first expected that the noise generated in 
antennas under plastic canopies could be avoided 
by the elimination of the over-surface sparking or 
streamering. This, in turn, could be accomplished 
by coating the surfaces with a semiconductor which 
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allows the charge to drain off gradually rather than 
build up to the high values which cause sparking. 
However, when tests were made it was observed that 
although the noise was reduced by the conductive 
coatings it was by no means eliminated. 


The residual noise has now been found to be due 
to an individual particle effect. As the aircraft 
speeds through the air the snow or ice cloud par- 
ticles approach it uncharged. As they strike the 
aircraft they both acquir> a charge themselves and 
leave a charge of opposite sign at their point of 
impact on the surface of the aircraft. 


Cumulative Effect 


It has been shown theoretically that the effect 
of the particles instantaneously acquiring a charge 
upon striking the plastic surface covering the 
aerial and then glancing off and moving rapidly 
away from the point of impact is to produce a small 
but steep-fronted pulse of current at the aerial ter- 
minal. While the effect of each particle is small, 
the effect of many, closely spaced in time and arriv- 
ing at a random rate, is to produce serious noise. 


Experimental study of the phenomena described 
has been undertaken by the design of a unique 
“wind tunnel” in which to simulate actual preci- 
pitation conditions encountered in the atmosphere. 
For this, use was made of Stanford Research In- 
stitute’s cold chamber, constructed a few years ago 
for the study of the nature and causes of ice fog. 


A 150-gallon vacuum tank, fitted with an inlet 
orifice and tube shaped for proper aerodynamic flow 
and incorporating a quick-opening valve, was placed 
in the chamber. The tank also contains a plastic 
plate carrying sensing electrodes and a sensitive pre- 
amplifier. Air is pumped from the tank, and when 
a sufficiently low pressure is reached the inlet valve 
is opened. Ice fog, which has previously been pro- 
duced in the cold chamber by the introduction of 
steam followed by seeding with dry ice, rushes into 
the vacuum tank at a speed of approximately 250 
metres per second—nearly 10 miles per minute. The 
stream of ice fog impinges on the plastic surface 
permitting study of the basic effects contributing to 
precipitation static. 
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Simple Telephone Answering 


DESIGNED FOR MINIMUM 


By H. G. M. SPRATT, B.Sc., M.I.E.E. 


= idea of a robot which answers the telephone 
is not new and more than one device designed for 
this purpose has been produced and marketed 
Furthermore, the particular advantages of magnetic 
recording in such devices for acknowledging calls 
and taking down messages have not been overlooked. 
So far, however, a specially designed recording 
machine has had to be employed for the purpose 
and its installation has necessitated breaking into 
the telephone lines or receiver, a step which, carried 
out without the knowledge, consent and co-operation 
of the Postmaster General, may lead in due course 
to the police court—or even one higher. 

The telephone answering machine to be described 
in this article represents an entirely new approach 
to the problem.* Its principal features are (1) that 
it takes the form of comparatively simple adjuncts 
to any normal type of magnetic recording machine 
and (2) that, as regards its respect for the sanctity 
of Post Office equipment, it is virtually super- 
human. The adjuncts are three in number. Two 
of them, consisting of a relay and a coupling coil, 
are attached to the normal telephone receiver as 
shown in Fig. 1 (a) and (b). The third is a control 
unit, Fig. 2, which is connected by leads to the 
other two and to the tape recorder. The last- 
mentioned can be any conventional model but in 
some cases a few trifling modifications to the 
internal wiring may have to be introduced. 

The coupling coil is attached to the side of the 
telephone receiver by means of the rubber sucker 
provided, while the foot of the relay unit is slipped 
under the receiver so that, with the hand-set 
removed, the relay armature holds down the cradle 
switch. The connections of these units to the 
control unit are shown in Fig. 3. 

The control unit embodies an endless loop of 
magnetic tape about 20ft long with a simple motor 
drive, a number of free-running guides, a pair of 
contacts which “make” through holes punched in 
the tape and a playback head. In addition, there 
is a small mains transformer, two simple relays RL 
and RL., a 4-bank 3-way stepping relay RL, with 
a microswitch coupled to it, and a 2-bank 3-way 
manually operated switch S.,. 

Two pairs of leads connect the control unit to 
the coupling coil and the relay and three pairs of 
leads connect it to the tape recorder. One pair is 
connected to the amplifier input, one to the amplifier 
output and the third into the mains feed to the 
capstan motor. The extent to which the internal 
wiring of the recorder may have to be disturbed 
to complete these connections is discussed later. 

When the instrument is intended to be put into 
use, the coil and relay are placed in position, the 
connections made to the recorder and the mains 


* Patent Application 13195/55 A. S. Blaikley and N. Moore, 


Magnegtaph Recording Company 
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INTERFERENCE WITH POST OFFICE EQUIPMENT 


Fig. |. Telephone receiver showing (a) the relay assembly 
clipped in position and (b) the coupling coil attached to 
the side 


switched on to both recorder and control unit. The 
recorder is set to RECORD and the control unit 
to AUTO. Note: because of the connections from 
the capstan motor to the control unit, the recorder 
drive does not immediately start up. 

When the telephone rings as the result of an 
incoming call, the relay holding down the cradle 
switch is released. The caller then hears a message 
played back off the endless loop of tape informing 
him that the caller is absent and inviting him to 
dictate a message not exceeding a minute’s dura- 
tion. If the caller accepts this invitation, any 
message he passes is recorded on the tape recorder. 
At the end of the minute, the relay is released and 
the telephone is disconnected, ready for the next 
call. With the help of Fig. 3, it is possible to follow 
the detailed operation of the instrument, 

The endless loop of magnetic tape, which can 
be of any of the normal proprietary makes, is made 
up of a length corresponding to 70 seconds playing 
time at 3} in/sec, the speed of the control unit 
drive. At the joint and at 10 seconds farther along, 
small holes are punched in the tape through which 
contact can be made between a beryllium spring 
and a guide roller on the other. In the waiting 
condition, the joint in the loop of tape will be just 
past the switch SW. 

When the telephone rings, the ringing current 
induces a voltage in the coupling coil which is fed 
through RL,, to the tape recorder input. After 
amplification in the record amplifier, it passes 
through RL, to operate the relay RL,. RL,. con- 
tacts close, energizing RL, from the mains supply. 
RL, in turn causes RL, to be energized from the 
transformer secondary winding through RL,, and 
to step from position 1 to position 2, 

In position 2, RL, is energized from the secondary 
of the mains transformer through RL,«, releasing 
the cradle switch and closing the speech circuit in 
the telephone receiver. The indicator lamp also 
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Machine 


lights up. RL, is disconnected from the output 
of the tape recorder at RL, and in opening de- 
energizes RL, and hence RL, as well. At the same 
tume, the loop motor is connected across the mains 
at RL,,. and starts the tape loop in motion. The 
playback head is connected to the input of the tape 
recorder at RL,, and the coupling coil to the output 
of the tape recorder at RL,». Simultaneously, the 
microswitch RL,. closes, starting up the drive in 
the tape recorder. 


The first 10 seconds of the tape will have been 
recorded earlier as stated above and the message 
on it is now played back through RL,,, the tape 
recorder amplifier, RL,» and the coupling coil to the 
speech coil of the telephone receiver. The an- 
nouncement inviting the caller to dictate a message 
terminates just before the end of the 10-second 
period, at which point the contacts of the switch 
SW “make” through the first perforation in the 
tape loop, energizing RL, momentarily and causing 
RL, to step to position 3. 

In position 3 the playback head is disconnected 
from the tape recorder input at RL,,. The coupling 
coil is disconnected from the tape recorder output 
at RL,» and connected instead to the input at RL.,,. 
Ihe recorder output is connected to earth through 
the dummy load R. 


Any message now spoken by the caller is picked 
up by the coupling coil and recorded on the tape 


LEADS TO 
CAPSTAN MOTOR 
ORIVE 


TAPE 
RECORDER 


MANUALO Sie 


Offo 2 
AUTO 


ae) CAPSTAN 
DRIVE 


recorder. At the 
end of the one- 
minute period the 
tape loop in the 
control unit will 
have completed 
one cycle and the 
second perforation 
passes between the 
contacts of SW. 
RL, is again ener- 
gized through RL, 
and steps on, this 
time back to its ini- 
tial position 1, 

The whole equip- 
ment reverts back 
to the original 
condition. RL, is released, causing the cradle 
switch to be depressed and the call terminated, and 
both tape-drive motors, one in the control unit and 
the other in the recorder, stop. With the arrival of 
another call, the sequence of operation will be 
repeated. 


S-POSITION SWITCH 
“MANUAL, OFF, AUTO 
a NUMBER 
3 — CALLS 
SRA, ON. 
> \ 
\ ; 


Fig. 2. Control unit, with three- 
position switch and counter 
registering number of calls. 


If, on returning, the subscriber plays back the 
reel on his recorder in the conventional manner, he 
will hear not only the messages passed by the vari- 
ous callers but also the announcement from the loop 
preceding each message. It is possible, if desired, 
to couple up a counter to the stepping switch RL,, 
as indicated in Fig. 2, so that the number of calls 
recorded can be checked. 


With the switch S, in the OFF position, the mains 
supply to the control unit is broken. This unit is 


TELEPHONE 
RECEIVER 
RELAY 


Rly 


* 


\ 
1 COUPLING 
COIL 


INDICATOR 
LAMP 


(o a _ . 
—————— 
\ 


SWITCH CONTACTS 
MAKING THROUGH 
HOLES IN TAPE 


STEPPING SwiTC) 
DRIVE 


CONTROL UNIT 


Fig. 3. Complete circuit diagram of the equipment, the contents of the control unit being enclosed by the broken-line box. 
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then inoperative and, since the microswitch RL,. 
is left open, the tape recorder is inoperative also. 
With S, in the MANUAL position, the control unit 
is still inoperative but the microswitch RL,, 
is short-circuited at S,, so that the tape recorder 
drive can be started and stopped independently of 
the control unit. Under these conditions, with the 
coupling coil attached to the telephone receiver but 
the relay armature removed from the cradle switch, 
it is posible to use the telephone in the normal way 
and at the same time record two-way conversations 
on the tape recorder 

The extent to which a normal tape recorder has 
to be modified for use in connection with this tele- 
phone answering device depends upon the model 
and the facilities provided. If, for example, an 
EXTERNAL L.S. socket is fitted, this socket will, 
without further ado, provide the necessary perma- 
nent connection to the amplifier output. Again, if 
the tape recorder is intended to be used with a 
remote control device, such as a foot switch, the 
socket into which this device is plugged provides 
access to the capstan motor supply. Clearly, in the 
absence of these sockets, the necessary connections 
will have to be brought out from the internal wiring. 
Since whenever the recorder is used in conjunction 
with the control unit, it operates in the RECORD 


position, access to the amplifier input is always 
available through the MICROPHONE socket. 

Although of quite recent development, this tele- 
phone answering machine has been tested many 
hundreds of times and found to operate infallibly 
on all occasions. It will almost inevitably be argued 
that one minute is insufficient time for the average 
message to be passed. In practice, one minute is 
found to be long enough to record a message of 
surprising length, the fact that any opening conver- 
sation regarding the weather, the state of one’s 
health or business conditions is excluded helping 
appreciably in this connection. However, if one 
minute is considered inadequate, a simple modifi- 
cation enables the tape length to be extended appre- 
ciably and the maximum message time increased. A 
possible alternative to the loop of tape is a magneti- 
cally-coated disc riding on a turntable and fitted 
with limit stops. ‘The same general principles of 
operation still apply but contacts made through 
holes in the recording medium are now avoided and 
changing of the earlier recorded message is likely 
to be facilitated. Whatever the form of the de- 
tailed design, however, an apparatus of this sim- 
plicity should prove of very considerable benefit 
to many telephone subscribers but particularly 
those who are running a one-man business. 


British Standards Yearbook 1956. (Complete to 31st 
December, 1955 Gives titles, numbers and brief 
synopses of British Standard specifications (in numerical 
order), Pp. 460. Price 12s 6d 


The Performance of Power Transformers (Not 
exceeding 2 kVA rating) for Radio and Allied Electronic 
Equipment. British Standard 2214:1955 Pp. 9 
Price 3s 

Colour Codes for Connections in Radio and Allied 
Electronic Equipment British Standard 2311:1955 
Pp. Figs. 1. Price 2s 6d 

The Use of Electronic Valves, Part 3: Photocells, 
Transmitting Valves and Cold-cathode Gas-filled Valves. 
British Standard Code of Practice CP 1005: Part 3: 1956 
Prepared by a joint committee of the LE.E. and B.S.1 
Pp. 16. Price 3s 

The above are obtainable from the British Standards 
Institution, 2, Park Street, London, W.1 


A Stable Synchronous Detector for Audio-frequency 
Measurements, by P. G. Kendall, B.Sc.(Eng). Technical 
report V/T125 dealing with the design and perform 
ance of a detector for use in a... servo-operated 
potentiometers and electronic wattmeters. Pp. 18; Figs 
x Price 128 6d Che British Electrical and Allied 
Industries Research Association, Thorncroft Manor, 
Dorking Road, Leatherhead, Surrey 


Electronic Measurements and Measuring Instruments, 
by PF. G. Spreadbury. Review of the basic elements of 
a wide variety of measuring instruments with particular 
emphasis on stability, the use of negative feedback and 
the stabilization of power supplies. Pp. 459; Figs. 248 
Price 50 Constable and Co., Ltd., 10, Orange Street 
London, W.C.2 


High Fidelity Circuit Design, by N. H. Crowhurst and 
G. F. Cooper. Collection of a series of articles from 
Radio-Electronics on the detail design of amplifiers, 
filters and equalizers, test procedures and the improve 
ment of existing amplifiers. Pp. 303; Figs. 226. Price 
$5.95. Gernsback Library Inc., 25, West Broadway, 
New York 7, U.S.A 

Metal Industry Handbook and Directory 1956. Com 


prehensive guide to the properties and sources of supply 
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of non-ferrous metals with a section on electroplating 
and allied processes. Pp. 508. Price 15s. Iliffe and 
Sons, Ltd., Dorset House, Stamford Street, London, 
}.E.1 


The V.T.V.M., by Rhys Samuel. Manual for service 
technicians on the use of the vacuum tube voltmeter 
in checking television and sound broadcast receivers, 
amateur transmitters and audio equipment. Pp. 224; 
Figs. 127. Price $2.50. Gernsback Library Inc., 25, 
West Broadway, New York 7, U.S.A. 


Hi-Fi Manual, by D. C. Hoefler. Popular guide to 
the essential requirements of a high-quality sound 
reproducing system, profusely illustrated by examples of 
current American equipment. Pp. 144. Fawcett Books, 
Greenwich, Connecticut, U.S.A. Price 3s 6d from 
British distributors Fredrick Muller, Ltd., 110, Fleet 
Street, London, E.C.4 


RECEIVER SALES 


THE “seasonal decline” in the sales of domestic re 
ceivers in the United Kingdom is shown in this table 
compiled from information supplied by the British Radio 
Equipment Manufacturers’ Association. The figures 
for the first four months of this year show that the sales 
of television receivers remain at about 17% below the 
1955 level for the same period, sound receivers are 
about 27% down and radio-gramophones about 45 
down. 

During April no significant change, compared with 
the previous month, took place in the proportion of 
receivers sold under hire purchase—sound 30 tele- 
vision 45 but radiograms rose from 54%, to 63%. 


Sound Radiograms Television 


1955 —«1956~==«d'9SS~=|SC9S6~SCLSS 


Month 1956 


18,060 
15,000 
13,000 
14,000 


98,000 
99,000 
95,000 
79,000 


66,000 
66,000 
72,000 
65,000 


January 
February 
March 
April 
60,000 


269,000 371,000 
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V 0 R TEXION TAPE RECORDER 


%& The total hum and noise at 74 inches per 
second 50-12,000 c.p.s. unweighted is 
better than 50 dbs. 

The meter fitted for reading signal level 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias 
adjustment to compensate low mains or 
ageing valves. 

% A lower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion, The 
normal setting is inscribed for each instru- 
ment. 

% The distortion of the recording amplifier 
under recording conditions is too low to be 
accurately measured and Is negligible. 

% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss. 

The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 

The amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc 
measures 8fin. x 224in. x ISzin. and weighs 30Ib Variable bass and treble controls are fitted for control of 
the play back signal. 
PRICE, complete with WEARITE TAPE % The power p nel is 3.5 watts heavily damped by negative 
DECK . eee oe feedback and an oval internal speaker is built in for monitor- 
ing purposes, 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 
% The unit may be left running on record or play back, even with 1|,750ft. reels, with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 volts, 120 watts, 


50 cycles, within 1%. Suppressed for use with Tape Recorder. PRICE £18. 


FOUR CHANNEL ELECTRONIC MIXER 


s almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

lt is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volte on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened wer pack and selenium 
rectifier feed the five low noise non-microphonic 
valves. PRICE £36 15 0 
Used in many hundreds of large public address 
installations and recording studios throughout the 
world. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, $.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “ Vortexion, Wimble, London.” 
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WESTON 


panel instruments 


Both round and rectangular models of moving iron, moving coil, 

A.C. rectifier and H.F. thermocouple types are offered. In the 

range of rectangular instruments, which have been intro ; 

duced to give the advantage of long, easily-read scales and to Resunaiter pond ietrenents oo exatials with 
harmonize with rectangular panels, certain models are Thee af es if siaehas ates ta pated — 
available with ituminated dials. Full particulars of types and length of approximately 50% over their equivalent 
ranges available are to be found in leaflets round models, for which they can be used as 
List Nos. W.1 and W.2, copies of which are available on request. — replacements using the same panel fiwing 


Larger instruments, both round and rectangular 
and for switchboard or panel mounting are also 
available These have scale lengths of 6in. and 


6}in, respectively 


Round models are housed in cases of 2in., 2hin., 


SANGAMO WESTON LIMITED A XS? it al 


Enfield, Middx + Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 4115! 

Branches: London, CHAncery 497! . Glasgow, Central 6208 Manchester, Central 7904 Newcastie-on-Tyne, Newcastle 26867 
Leeds, Leeds 30667 _ —=« Liverpool, Central 0230 . Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 
Bristol, Bristol 2176! Southampton, Soton 23328 =. Brighton, Brighton 286497 


When you buy 


a tape recorder GRUNDIG Msatenetre 


your choice will be governed by 


two factors — A.C. only, 105 - 115, 190 ~ 210, 
ie ee ee 210 ~230, 230 ~ 250 volts, 50 
PRICE AND SPECIFICATION cycles, Power Consumption: 


Mains voltage: suitable for 


., app i 90 watts axi- 
The best tape recorder won't be cheap — pag wre Pesce "2 ‘omge 
but it will be good value for money. (for 105-115 volts), lamp (for & 

— 3 , ee  . 190-250 volts). H.T. fuses: ; 
The Grundig Specialist’ TK.820/3-D is the 500 m/A Surge Resisting, 120 m/A Surge Resisting. Valve line-up: 
best value for your money, Its presentation, EF 86, ECC 81, EL 84, EL 42, EM 71 + 2 metal rectifiers. Mains 
. ‘ : : - tapping panel and fuses instantaneously available. Two tape speeds 
its versatility, its performance, its push-button — 3} ins/sec and 7} ins/sec: speed change instantaneous by elec- 
track changeover, makes it the only possible — —y he —_ we split “yy —— motor: 
rea . Fis . ) : recording time (with 1,200 feet recording tape) 2 x minutes at 74 
choice for so many people. Provided the ins/sec~ 2 x 60 minutes at 34 ins/sec: half track recording, track 
machine has the facilities, appearance and ease change eee ag spool oe A. amgueret SF press ee 

_~* tae : al approximately 2 seconds. Trackbutton remains down to indicate 
of control you demand, it remains to check which track was played last: frequency range 50 ~ 9,000 cycles at 34 
whether or not its specification will stand up _ins/sec, 40 - 14,000 at 74 ins/sec: noise is down at least 40 dBs and 


to your requirements. wow and flutter less than 0.3% at 74 ins/sec, less than 0.5% at 34 
4 ins/sec, 

Here is the complete techmcal Specifica- Automatic stop foil at end of spools: fast forward and fast rewind 

tion of the TK.820/3-D. Read it criti- time approximately two minutes per full spool. Illuminated 

cally—and write to us if there is anything precision place indicator: recording level meter by ‘magic eye’, tone 


control for treble or bass emphasis. 
else you would like to know. ; ; 
- Loudspeakers: elliptical high-flux permanent magnet moving coil 


Make $e Ones & + two 2) inch tweeters. Special four-position speaker control. 
Makers Of the finest tape Connections for low impedance extension speaker and high im- 
recorders in the world. pedance external amplifier remote controls, earphones. Microphone, 


. diode and radio input sockets. 
GRUNDIG (Great Britain) LTD., Dept. WW, Overall dimensions: 17 inches x 17} inches = 9} inches. Weight 


Grundig House, 39/41 New Oxford St., London, W.C.1 approximately 48 Ib. 


Telephone: COVent Garden 2995 Retail Price 98 gns. 
(Blectronics Division, Gas Purification & Chemical Co. Ltd.) 


European V.HF. Broadcasting 


Present Position and Prospects 


As a result of an enquiry conducted among the 
broadcasting organizations in Europe, a_ report’ 
dealing with some of the technical, economic and 
sociological questions arising out of the introduction 
of v.h.f. broadcasting has been issued by the Euro- 
pean Broadcasting Union. Although it does not go 
deeply into technical details—this will be done in a 
second report—it gives an overall picture of the 
present situation and the immediate prospects in 
Europe. 

It opens by stating that v.h.f. sound broadcasting 
has, in general, been adopted with considerable re- 
luctance by European broadcasting authorities and 
the consensus of opinion is, in the words of our 
own Television Advisory Committee, that “the 
introduction of v.h.f. sound broadcasting is an un- 
welcome complication.” It has, of course, become 
a necessity because of the prevailing conditions in 
the medium- and long-wave bands—for which in- 
cidentally these selfsame authorities are largely to 
blame. The situation in these bands was summed 
up in a recent article in Wireless World’ but one or 
two new facts are brought out in this report. For 
instance, it is stated that in Denmark a field strength 
of 25mV/m is required to give a clear signal after 
dark. In Italy, only 30% of the population can 
receive all three national programmes, and in 
Switzerland there has been no satisfactory service 

“The Present Position ot Pesepestive of phat Sound 
Broadcasting in Europe”, E.B.U Report, Tech. 8-B. 
* Puture of European Broadcasting ", January, 1956. 


BAND i! TRANSMITTERS 


Ceaihetm in Service 


July, 1955 | Jan., 1957 
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Albania ... 
Austria ... 
Belgium ... 
Bulgaria .. 
Cyprus 
Crechoslovakia .. 
Denmark... 
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Finland 

France 

German Federa! Republic 
Germany, Soviet Zone.. 
Hungary ... 

Ireland 

lealy os 
Luxembourg 

Maita 

Monaco 

Netherlands 

Norway ... 

Poland 

Rumania ... 

Saar 

Spain 
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Sweden ... 
Swiczerland 
Trieste 

Turkey 

United Kingdom 
U.S.S.R. 

Vatican City 
Yugoslavia 
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* Only 79 were for {.m., the remainder were for use if a.m. had beer 
adopted. 
+ V.H.F. activity in Eastern Europe is at present confined to Band | 
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to 11% of the territory since the Copenhagen Plan 
came into force in 1950, 

Whatever the reasons for the introduction of v.h.f. 
broadcasting, the building of transmitters is going 
ahead at a great pace as is shown by the accompany- 
ing table. Between Ist July, 1955, and Ist January, 
1957, the scheduled increase in the number of these 
transmitters is from 210 to 542. Although this latter 
figure represents less than a third of the total number 
of allocations made at Stockholm, it is nevertheless 
quite impressive and probably represents a large 
proportion of the eventual total. 

Transmitters without listeners are not much use. 
In general the listener has to be persuaded to change 
his listening habits, although in the Netherlands the 
demand for v.h.f. receivers was created to some ex- 
tent by the fact that German f.m. stations are re- 
ceivable in many parts of the country. 


Listener Inducements 


Although the B.B.C. is pressing on with the build- 
ing of v.h.f. transmitters, it has so far done little, 
either in the way of special programmes or higher- 
quality transmissions, to induce listeners to change 
to v.h.f. This is in sharp contrast to the French 
organization, R.T.F., who are of the opinion that 
the public will never really be converted to the new 
medium unless a supplementary high-quality pro- 
gramme is provided. They have put theory into 
practice by broadcasting a fourth programme on 
v.h.f. which is carefully planned to entice the type 
of listener who would appreciate first class repro- 
duction. This theory has been substantiated in prac- 
tice by the Germans who found that, in spite of 
worsening conditions in the medium-wave band, 
public interest in v.h.f. was not particularly marked 
until a separate programme was radiated in this 
band. “From that time dates the steady increase 
in the percentage of receivers having provision for 
v.h.f. reception.” It will be interesting to watch the 
sales figures of v.h.f. receivers in this country. The 
B.B.C. may yet be forced to inaugurate a special 
high-quality programme in order to excite public 
interest. In view of increasing public appreciation 
of the advantages of “high fidelity”, such a service 
would undoubtedly be received with considerable 
enthusiasm and might succeed in stopping the flight 
to television. 

This brings us to another aspect of the situation. 
Most of the broadcasting authorities, including the 
B.B.C., are of the opinion that sound broadcasting 
will survive the advent of television and that it will 
even continue to develop. Whether the word “ de- 
velop” in this context refers to quality or quantity 
is not clear. Whatever it means, the optimism seems 
somewhat misplaced, at any rate as far as the B.B.C. 
is concerned. Its own listener research figures show 
a steady decline over recent years in public interest 
in sound broadcasting to the advantage of television. 
Instead of being complacent, we might perhaps be 
asking at this stage whether it would not be advisable 
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either to reduce the number of programmes from 
three of mediocre quality to two of high quality or 
make one of the three for the quality enthusiast. 

Turning to the technical aspects of v.h.f. broad- 
casting, we come first of all to the question of modu- 
lation. Frequency modulation has, in most cases, 
been accepted without question. Indeed, in some 
countries, one might be forgiven for assuming that 
v.h.f. and f.m. are synonymous. Even in the few 
countries where the question has been examined the 
opinions are quite extraordinary. ‘The Germans, for 
example, state that the cost of a f.m. receiver for 
equal and even superior quality is less than the cost 
of an a.m. receiver. Swiss manufacturers are confi- 
dent that they can produce a combined v.h.f.-f.m./ 
m.W.-a.m. receiver costing no more than a conven- 
tional receiver. This has not been so in this country. 
It would be intriguing to know how a receiver con- 
taining at least one extra valve with its associated 
components can be constructed for the same price 
as one without it 

Another opinion from Germany that is worth 
quoting is, that, as an r.f. protection ratio of only 
20 dB is required with f.m. as against 40 dB for a.m. 
for an equivalent a.f. protection ratio, it is possible 
to have a smaller geographical separation between 
transmitters working in the same channel. This 
factor more than makes up for the fact that the num- 
ber of available channels is very much lower for 
fm. than it would be for a.m. The number of 
transmitters using a given waveband can be increased 
by offsetting the carriers of stations nominally 
operating in the same channel, The Germans have 
had considerable experience of this system and 
maintain that, providing two transmitters carry the 
same programme and have their phases carefully 
synchronized, the frequency separation between 
them can be as low as 30-50kc/s. Taking these two 
factors into consideration, it would appear that Band 
II will accommodate all of Europe’s v.h.f. stations 
for a long time to come 

V.H.F. broadcasting requires extensive networks 
of transmitters to cover large areas of territory. Two 
obvious methods are microwave links and high-grade 
music lines. Both of these are expensive and the 
Germans have avoided this expenditure by the use 
of two systems known as “Ballempfang” and 
“Umsetzer.” In both methods the station is at once 
a relay link and broadcast transmitter. With 
Ballempfang the received signal is demodulated 
before being fed to the local transmitter. Umsetzer 
is a frequency-changing device and as such is even 
more direct. The received signal is converted to an 
intermediate frequency and this is used to modulate 
the local transmitter without resorting to demodula- 
tion.” A number of broadcasting authorities in 
Europe are, or will be, adopting one or other of these 
direct re-broadcasting systems because of their ob- 
vious advantages. As neither of these systems makes 
use of any frequencies other than those allocated for 
the domestic v.h.f. network, it is difficult to under- 
stand why the E.B.U. considers that they would 
considerably complicate the problem of frequency 
allocations. It is interesting to note an additional 
use for these v.h.f. networks suggested by Israel and 
Yugoslavia: that of supplying high-quality modula- 
tion to existing medium-wave stations. If eventually, 
the medium- and long-wave bands can be cleared 
sufficiently to allow a 10, or even a 12kc/s channel 


* See “ F.M. for B.F.N.” Wireless World, February, 1956. 
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separation, this system might well be adopted in 
Western Europe to advantage. 

The outlook for v.h.f. broadcasting is distinctly 
promising, but how will this affect European broad- 
casting in general? One answer to this question 
comes from Austria and is worth quoting in full: 
“Following on the general development of v.hf. 
networks in Europe, the conditions necessary for a 
fruitful revision of the situation on long and medium 
waves should be established, so that the Austrian 
medium-wave stations should once again be able to 
fulfil their function of radiating a national pro- 
gramme, which could also be well received abroad.” 
This statement, which is strongly supported by a 
number of other countries, is given much prominence 
in the report under review. However, fears have 
been expressed that some countries might try to 
profit by the adoption of v.h.f. by other countries 
by “pirating” the evacuated channels on medium 
and long waves. 

Both these points were dealt with in the article in 
the January issue, to which we have already referred. 
In this an interim plan for medium and long waves 
was suggested which fits in with the Austrian con- 
ception of the future of these wavebands. This 
article was criticized in a recent issue of the E.B.U. 
Bulletin* on the grounds that the future of European 
broadcasting on medium and long waves is not 
known and that, in any case, it would be optimistic 
to hope to put such a plan into operation by 1960— 
the date suggested. In view of the opinions ex- 
pressed in the report and the activity shown by the 
table to be taking place in the v.h.f. bands, these 
criticisms seem to be largely invalidated. We can 
only hope that they are not an excuse for inactivity; 
it would be a pity to miss such a golden opportunity ! 
We must all, surely, agree with the E.B.U. that the 
survival of sound broadcasting depends on making 
the best use of all wavebands and that, in v.hf., 
sound broadcasting may even find a new youth. 


* March-April, 1956. 


New Thermistor Materials 


“Rare Earth '’ Compounds with High 
Positive Temperature Coefficients 


CONVENTIONAL thermistors have negative tempera- 
ture coefficients of resistance of the order of 5% r 
degree C and are widely used for the sseamcmnadl of 
temperature as well as for current surge suppression in 
electronic circuits. 

For temperature measurement and for other applica- 
tions where a positive temperature coefficient can be 
utilized, a new range of materials developed by H. A. 
Sauer and S. S. Flaschen of Bell Telephone Labore- 
tories is of interest. Basically they consist of barium 
titanate or barium-strontium titanate with the addition 
of the rare earth element lanthanum. After suitable 
processing the materials are electrically and thermally 
stable over a wide working temperature range, and it is 
stated that at voltages below which power dissipation 
does not cause appreciable heating the resistance is 
“ohmic ”; i.e., independent of the applied voltage. Non- 
rectifying contacts to the new materials are made 
through the medium of an indium-mercury amalgam. 

Performances quoted for typical alternative mixtures 
are 9%/°C over the range 50°C to 110°C and 
14%/°C from 50°C to 225°C. 
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Electron Tube Information | 
Service 


THE U.S. National Bureau of Standards has established a “ tube informa- | 
tion service” for accumulating and disseminating technical data on 
both domestic and foreign radio valves. At the present time nearly 10,000 
cards, filed by tube type number, are appropriately referenced to manufac- 
turers’ source material. In addition, about 10 per cent of these cards, selected 
mainly from the high-use miniature and sub-miniature types, have been coded | 
on punched cards for mechanical sorting. 

With this unique service, it is possible to find (1) information about any 
particular valve, (2) all valve types whose electrical characteristics, bulb sizes, 
or base configurations fall within particular ranges, and (3) domestic valves 
that can be substituted for unavailable foreign valves. Recently, junction 
diodes and transistors have been added to the Bureau’s programme, which 
began about seven years ago as a service to the Bureau’s personnel. It has 
since been extended to all scientists and engineers in government and industry. 

The Bureau’s valve information service was established to meet the ever- 
increasing number of requests for information that was not readily available 
on little-known valves or those of foreign manufacture. As the service grew, 
it included more and more detailed information on larger numbers. Recently, | 
the Bureau has begun punched-card coding for automatic selection in order 
to handle requests more rapidly. The goals of the service are to include all 
domestic and foreign valve types and to have all information coded. 

The service includes all such data on electron tubes and semi-conductor 
devices as electrical characteristics, bulb size and base configurations, ambient 
operating conditions and, where possible, constructional details. The main 
ource of this information is the manufacturer’s brochure or handbook. While 
the major companies automatically furnish the information, numerous new | 
ind small companies must be queried directly whenever preliminary informa- | 
tion on their products is gathered from advertisements, articles and brochures. 
The Bureau’s files include products of about 80 domestic and 15 foreign 
manufacturers. In general, foreign data has been limited to Western 
European sources | 

Most of the inquiries have been for information about the electrical 
characteristics of a particular tube type or the selection of a domestic 
valve for replacement in foreign equipment. Although this sort of request 
is easily met, questions on cathode operating temperatures or contact 
potentials must be answered in general terms because these quantities vary 
with the manufacturer. Queries on valve ope with specified electrical, 
mechanical or geometric characteristics are usually answered by a combination 
of machine card sorting and reference research. Clearly, only general informa- 
tion can be coded on punched cards; after machine selection of several valves 
that meet the specifications of the inquiry, reference research is required to 
supply the more specific information. In general, coding is on the basis of 
operating voltages, transconductance, etc.; and the valve types machine-selected 
are those within the ranges specified by the inquiry. 


Coding classifications* of valve types for the N.B.S. information service | 


Function 
power amplifier 
converter 
detector 
voltage 
regulator 
voltage 
reference 


Emitter type 
coated filament 
thoriated tung- 
sten filament 
tungsten fila- 
ment 
unipotential, 
coated 
dispenser 
cold cathode 

Normal oper- 
ating voltages 
grid 
anode 


Normal Oper- 
ting Voltages 
(Continued) 
screen 
suppressor 


Suppressor 
brought out 
tied to cathode 


Filament (or 
heater) 
voltage 
current 


Current 
plate 
screen 


General 
Characteristics 
double cathode 
double-ended 
beam power 
sharp cutoff 


General 
Characteristics 
(Continued 
remote cuto’ 
electrometer 
metal envelo 
guided missile 
hearing aid 
number of 
electrodes 
physical size 
frequency 
mutual 

conductance 
amplification 
factor 
anode resistance 
anode 
dissipation 
peak inverse 
voltage 
interelectrode 
capacitances 


*At the present 
miniature tubes 


time, punched-card coding has been completed 
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only for miniature and sub- | 
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RE48; 
(Above). Heavy-duty Reflex 
Horn speaker. Wide-area speech 
music diffusion; suitable for parks, 
swimming galas, all large P.A. 
systems. 


G7822: 

(Below), Ribbon mic. of excep- 
tional response and quality. For 
table or stand use on all indoor 
locations. Satin-chrome finish and 
slim appearance. 


RIG 
SOUND 
EQUIPMENT 


| THE TRIX ELECTRICAL OO. LTD. 


| 
| 


MAPLE PLACE, TOTTENHAM COURT RD 
LONDON, W.! 


RANDOM RADIATIONS 


By DIALLIST 


VAP. 


LIKE Stanley May, whose letter on 
receiver design appeared (appropri 
ately enough!) in the May issue, I’m 
all in favour of 3-position pre-set 
tuning in sets made for v.h.f. broad- 
cast reception. Such sets, after all, 
are used by most people purely for 
local reception and always for one or 
other of the same three transmis 
sions. Continuous tuning is there- 
fore not merely unnecessary: it’s a 
darned nuisance. What one wants 
is to be able to switch on, turn a 
click-in pointer to one of its three 
positions and receive the desired 
programme. In the part of the 
country where I now live we hope to 
have v.h.f. in full swing this autumn. 
There will be something of a rush 
for receivers when it comes, 
the medium and long waves con- 
ditions are so bad that comparatively 
few people now bother about any- 
thing but the news bulletins and an 
occasional sporting commentary, 


Receivers 


for on 


More Lines 
HAVING also and admired 


French 819-line television images, 
I’m completely with Dr. D. A. Bell 
(May issue) in feeling most strongly 
that more lines and wider channels 
are a more pressing television need 
than is colour. There’s no compari- 
son between a 405-line and an 819- 
line picture. You can go close up to 
the screen on which the latter is 
appearing without being conscious 
of lininess. That's probably why 
sets with 2l-inch and bigger screens 
are becoming so popular in France: 
you can use them in quite small 
rooms. Then again the 819-line 
picture pleases the eye owing to the 
detail it contains Where we're 
going to find room for those wide 
channels I don’t know; but where 
there’s a will there’s usually a way 
I wish I could see an 819-line picture 
with British engineering skill and 
studio technique behind it. What a 
superb product it would be! 


Please 


seen 


Flares and Things 

WHAT with his prominences, flares 
and spots, Old Sol has been playing 
up long-distance communication ser 


months 
the wireless 


intervals for 
Not only were 


vices at 
now 


some 
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services put out of action for hours 
at a time, but submarine cables also 
suffered seriously from the effects of 
earth currents. So far I’ve seen no 
reports of what happened to any of 
the forward scatter services operated 
in the U.S.A. Dr. J. A. Saxton 
stated in the January issue* that “ the 
signal does not disappear at times 
of ionospheric storms and geo- 
magnetic disturbance, indeed it has 
been suggested that it may even be 
enhanced.” One would very much 
like to know how things were in 
the “scatter” link between Goose 
Bay, Labrador, and Sondre Strom- 
fjord, Greenland, at these times. If 
its record of over 34 years of un- 
interrupted service is still 
blemished, the case for 

ionospheric scattering would 
to be adequately proved. 


un- 
v.hf. 


seem 


They Tame *Em in 


America 


MY suggestion in the April W.W. 
that the line timebases of American 
television receivers couldn’t cause so 
much interference as some of ours 
do, since one never found complaints 
about it in their magazines, brought 
me a welcome letter from a reader 
who lives in Baltimore, Maryland. 


* “ Ionosphere 
Jan., 1956, p. %6 


Scattering at V.H.F.”; 


associartreo 


ILIFFE 


TEC HPC AL BOOKS 


WIRELESS SERVICING MANUAL 
Hh Edition 


TELEVISION ENGINEERING: 


“WIRELESS WORLD” 


He confirms the correctness of my 
surmise, telling me that TV set 
makers in the U.S.A. tame their line 
timebases so effectively by thorough 
screening that two receivers can be 
used within a few feet of one 
another without any noticeable inter- 
ference. Actually it’s becoming 
quite usual in America nowadays for 
there to be two television sets in 
the home, one for Pop and Mom and 
the other for Junior and his friends. 
I trust our manufacturers will pro- 
vide all their new TV receivers with 
equally effective Lt.b. screening. It 
would be a good thing, too, if they 
could devise screens for some of the 
existing bad offenders which could 
be fitted by the dealers who are their 
agents, One also comes across sets 
whose line output transformers pro- 
duce a piercing whistle which is a 
torture to sensitive ears. My 
American correspondent mentions 
that if there is any whistle from the 
sets of his country, the 525-line scan 
with 30 images a second makes its 
pitch so high that most people 
couldn’t hear it. 


Television in ]1936 


WRITING from Horsham, a reader 
sends me some interesting particu- 
lars of the receivers used in the days 
when the Baird and Marconi-E.M.I. 
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systems were being used alternately 
at Alexandra Palace. He has a ser- 
vice manual for the Marconiphone 
receiver of the day and here are some 
points from it. The Baird system 
was 240 lines sequential with 25 
frames a second; the Marconi-E.M.I. 
405 lines interlaced with 50 frames. 
The receiver therefore had to con- 
tain switching arrangements so that 
the timebases could be changed as 
required from one set of speeds to 
the other. I remember that much; 
but one thing I'd forgotten is that 
the line sync pulses were not sent 


| 
| 


| 


out during the frame sync period by | 


the Baird transmitter. This tended 


to allow the line timebase to wander 


from its proper frequency and was 
apt to lead to bending of verticals. 
To counteract this as far as possible 


an extra MH4 valve was added to 


the Lt.b. of the receiver. 


When Gremlins Chuckle 


CURIOUS—isn’t it?—how often the | 


completely unexpected snag crops up 
in the realm of wireless. You'll re- 
member lots of those we encountered 
in the early years and how difficult 
it was sometimes to find explana- 
tions for them, Of recent days we’ve 
had strong interference by French 
television transmissions with the re- 
ception in parts of south-eastern 
England of B.B.C. pictures—so 
strong on occasion that bits of the 
French picture were seen super- 
imposed on the home-produced 
article. Then, when North Hessary 
Tor and Pontop Pike went up to full 


power no one expected that anything | 


but good could come of it. But the 
gremlins had a nasty little surprise 
in store. 
lots of cases. Two neighbours in the 
West Country, with aerials mounted 


Here’s what happened in | 


on the same chimney stack (or on | 


adjacent ones), had been receiving 
their pictures from Wenvoe. One of 
them changed over to North Hessary 
Tor but the other is content to stay 
as he is. The man who makes the 
change gets a fine strong signal; but 


he also gets strong interference from | 


the other man’s Lt.b. 
thing has happened at places in the 


The same | 


North when one neighbour changes | 
from Holme Moss to Pontop Pike | 


and his neighbour doesn’t, The 
reason is, of course, that the aerials 
in question are a good deal nearer 
to North Hessary Tor (or to Pontop 
Pike, as the case may be) than to the 
other station and receive their signals 
some microseconds earlier. Hence 
his neighbour’s line flyback occurs 
not during the inter-frame blackout 
of his set but during the scan. 


Wiretess Wor.p, JuLy 1956 


easily 

es re 
—_ cam oF other 
ps nd bs for 
_ rods, 10 
y-brackets 


These 

gangab' . ® 
ration, 

ae “ ee 

example. A le 

may be edvieebie 


The ittuseracion she 
cam with circe 
some © the 

and sna 
throw: 


0.05 sec: 


) 
mailer than @ sixpence 


A. F. BULGIN & CO. LTD., 
BARKING, ESSEX 


GANGABLE 
LILLIPUT-SIZE 
OPEN-BLADE 


MICRO-SWITCH 


<<. List os. 5.490, 8.691 


( rox. full size) 


UNIVERSAL SINGLE-POLE 
UNIT. 


This tiny, yet robust Open-blade 
Micro-switch has been designed and 
perfected by Bulgin of Barking in 
close collaboration with ‘‘ Acro- 
Snap *’ of U.S.A. Measuring only 
63/64in. long x 19/32in. high x fin. 
thick overall it has insulation of 
finest-grade thermo-setting plastic, 
with heat treated beryllium-copper 
alloy blades, and is fitted with heavy 
pure-silver contacts. Integral solder- 
tags are finished clean, tose | for easy 
soldering. The maximum frequency 
of operation is 10 total operations 
per second. Maximum test voltage, 
dry or recovered = | K.V., maximum, 
working P.D. across contacts 
250. Rated at 250 V. for 1.0 Amp. 
Max., peak or surge, at 50~. As 
can be seen by the illustrations, this 
miniature component can be ganged, 
and will fit into equipment where 
space is restricted. Two models, 
with alternative pressures:— 
List No. $.690— Max. 
op. at 2-10 ozs. 
List No. S.691— 
op. at |-5 ozs. 


“PRECISION IN PARVO” 


FULL technical data is available 
in the Bulgin catalogue (Ref. 195/WW 
price \/- post free). Other Bulgin 
Micro-switches and components of 
all types are listed with full informa- 
tion and prices. 
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TmEe CHOICE or critics 


Cantuarian Cacologism 


HEADMASTERS of our great 
public schools are invariably men of 
education and culture a have 
little doubt that when the governors 
of Repton met to choose a successor 
to Dr. William Temple in 1914 they 
carefully rejected all candidates 
whose letters of application made it 
plain that they were not masters of 
the King’s English. 

Since those days the pedagogue 
whom they chose has “ made good” 
and now serves the country as 
Primate of All England. Although 
he is a servant of the Crown he is 
not, strictly speaking, a civil servant. 
It is obvious, however, that he is 
sufficiently near to being a civil ser- 
vant to have become tainted with the 
jungle jargon of Whitehall where 
they cause members of the public to 
be channelled into national-impor- 
tancized jobs and subsequently to be 
hospitalized, coffined and cemeteried. 

At any rate since Sir Winston 
channelled him into the Primacy in 
1945, the Archbishop has, linguistic- 
ally speaking, fallen on evil days. 
I wonder what he would have said 
to one of his youthful charges at 
Repton who had spoken of “re- 
ligious subjects being loud-speakered 
into restaurants and milk bars,” a 
phrase he used recently. He might 
at least have said loud-spoken. I 
hope this latest cacologism will be 
quickly channelled into the W.P.B. 
—or should we say dustbinized? 


Bodily Batteries 


I HAVE had many suggestions as the 
result of my enquiry in the April 
issue as to the best sort of primary 
cell to supply power to a set on a 
desert island. Let me first thank the 


many readers who told me that sea 

water forms a satisfactory emergency 

electrolyte in a leclanché cell. 
Naturally many readers suggested 


Greater acidity 


352 


UNBIASED 


By FREE GRID 


that I should fish for electric eels on 
arrival at the desert island. How- 
ever, one of the most interesting 
things pointed out to me was that 
the human body itself can be turned 
into a primary cell. If you run a 
steel needle into your arm and a spike 
of some other metal—a pin would do 
—into some other portion of your 
anatomy you get a difference of 
potential between them. The blood 
is salty and makes a good electro- 
lyte. Probably maiden aunts of ripe 
years would give the biggest deflec- 
tion on the meter owing to the 
greater acidity of their blood. 

If enough people are cast away on 
a desert island, it would suffice to 
connect them all in series to get a 
useful h.t. voltage. 


A Musical Jonah 


I DARE say that many of my older 
readers will recall the days when 
almost every restaurant had its own 
orchestra steadily churning out 
popular music in an effort to drown 
out the nasty noises of the sibilant 
soup sippers. Just about the time 
that “Came the Dawn” came no 
more because the talkies came in- 
stead, these mealtime minstrels dis- 
appeared from the less expensive 
restaurants, their places being taken 


by the canned music distributed by 


the ubiquitous p.a. system. 

I was very sorry about it as I missed 
the personal touch. But “ This ’ere 
progress, it goes on,” as H. G. Wells 
once wrote, and when I entered a 
large popular restaurant recently the 
old personal touch seemed to have 
come back with a vengeance, but I 
looked round in vain for the orchestra. 

All I could see over the far side 
of the restaurant was what appeared 
to be an organist at the manual of 
an electronic organ. I could not help 
admiring his skill. 

It was not until the sound of a full- 
bosomed contralto voice came float- 
ing over the tables that I realized I 
had been quite mistaken in thinking 
that I saw somebody at the console 
of an electronic organ. I strode 
hastily across the restaurant to solve 
the mystery and saw that the 
“organist” was indeed responsible 
for the music but his “keyboard” 
was a very complicated-looking con- 
trol desk belonging to the very latest 
in hi-fi installations. 

The music was coming from a 
stereo tape and the control desk just 
bristled with knobs for bass boost, 
treble lift and heaven knows what 
else. During an interval I had an 
opportunity of talking with the man 
at the controls. He turned out to 
be an erstwhile cinema organist. He 
told me that the control of his 
switchboard to produce the effects 


I had heard called for a great deal 
of musical knowledge and skill. 

One interesting point was that he 
had a specially annotated musical 
score to assist him. It seems that 
the wheel has turned full circle and 
the skilled musician who was swal- 
lowed up by the whale of canned 
music has been regurgitated like 
Jonah and given a new lease of life. 


Secret Service Symphonies 


IN a well-known morning newspaper 
there appears an account of how 
broadcasting is being used by their 
friends in Greece to send messages 
containing information and instruc- 
tions to the insurgents in Cyprus. 
One of the methods used is for the 


broadcasting station in Greece to 
radiate a programme of popular 
music. Thus the orchestra or disc 


jockey might play “Soldiers of the 
Queen” followed by “In a mona- 
stery garden” and “ Three o’clock in 
the morning,” all of which musical 
items have enjoyed great popularity 
in their time. The meaning of such 
a message would be obvious to the 
most dull-witted of persons but I 
need hardly add that the code used 
is not quite so crude. 


@rrerre tre 


Try this on your piano 


There is nothing new in using the 
broadcasting of music to get informa- 
tion into or out of an enemy coun- 
try. One of the most interesting 
and ingenious methods was that used 
by the resistance forces in an 
occupied country during the war. 
Special musical works were written 
into which messages in the morse 
code were interwoven by the simple 
expedient of juggling with quavers 
and dotted crotchets, as I reported in 
these columns in the issue of May, 
1942. 

If you don’t quite get my point I 
would refer you to the simple little 
morse message which I give on this 
page. Try this out on your piano 
and, unless you are numbered among 
those few unfortunates who are so 
unmusical that they only know that 
the band is playing the National 
Anthem because men remove their 
hats and women stop talking, then 
you should get its meaning. 

The beauty of these secret service 
symphonies was that they could be 
broadcast in safety even if Hitler 
himself happened to be in the 
audience. The messages were all 
enciphered before they were handed 
to one of Bach’s backroom boys for 
interweaving into a musical com- 
position so that even he did not 
know the contents of the message; 
the conductor and members of the 
orchestra which churned out the new 
work merely regarded it as another 
brainwave of the local Bela Bartok. 
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LUNE Ee 


OLYMPIC HONOUR FOR BRITAIN 


We are proud to announce that our TL/12 amplifiers have been chosen for use 
in connection with the 1956 Olympic Games to be held in Australia. 


es 


it was in 1945 that H. J. Leak revolutionised the performance standards for audio plifiers by designing the origina! 
“ Point One ” series, and we became the first firm in the world to market amplifiers having a total distortion content of 
0.1 of 1%. This claim was received with incredulity, but it was subsequently confirmed by the National Physical 
Laboratory and since then hundreds of TL/12 amplifiers have been used by the B.B.C., and Commonwealth and foreign 
broadcasting authorities, and thousands have been used by recording studios, leading musicians and music-lovers 
throughout the world. We were the only British exhibitor at the world’s first Audio Fair which was held in New York 
in 1949 and the volume of our exports to the United States of America has grown steadily since then. 


Further development work resulted in our producing, at a much lower price but with the same high performance standards, 
the TL/10 amplifier. The TL/10 amplifier and “ Point One” pre-amplifier received such an excellent reception when 
they were first exhibited at the Audio Fair in New York in October, 1953, that we received an initial order for 1,000 sets 
Since then several thousand sets have been sold throughout the world. The output of the TL/10 is ample for high- 
fidelity home music systems, and the quality of reproduction obtained is equal in every respect to that of the TL/12 
We always use the TL/10 amplifier and “ Point One” pre-amplifier for our public demonstrations of high-fidelity 
reproduction of gramophone records and radio. The TL/10 amplifier, when used with the best available complementary 
equipment, gives to the music-lover a quality of reproduction unsurpassed by any equipment at any price. Even when 
the complementary equipment falls below that of the best obtainable, 


the use of these amplifiers will enable one to obtain very marked 


improvements in reproduction, | ll IF \ IK 
ye 


HIGH FIDELITY 
EQUIPMENT 


SOTO CCUCCCCCC CCL CCC CCC CCC CUCCUUOUCCCUCCUCCUEC CUCU Lo 


Win & = Bs: POLATATETA TAA E EAT 


LEAK TL/10 AMPLIFIER, £17. 10. 0. 


& ‘POINT ONE’ PRE-AMPLIFIER, £10. 0. 0. 
POWER 
AMPLIFIER 
Circuitry 
A triple loop! eedback circuit based on thef amous TL/I2 “POINT ONE " PRE-AMPLIFIER 
ve Outpt h he TL/12 
The eutput tranclerimer & Gi) Some Sus 6h a) tee The handsome gold escutcheon plate fy, Wom 
Maximum power output: 10 wates contributes to the —— appearance gligible, due to the use of recently 
Frequency Response: { | db 20 c/s to 20,000 c/s. and blends with all woods. developed valves and special techniques 
Harmonic Distortion: 0.1%,, 1,000 c/s, 7.5 watts output * Pickup I ng~ selector 
; . ©, tape, reocrds: 4 all d 
Feedback Magnitude: 26 db, main loop The pre-amplifier will operate from any oon th casurensly equalieed. Gy seaares 
Damping Factor: 25 eee generally available in the world * Treble 
Hum: —80 db referred to 10 watts. continuously variable input attenuator fentinueusly verieble, + 9 db co — 15 db 
Loudspeaker Impedances: 16 ohms, 8 ohms, and 4 ohms at the rear of the pre-amplifier permits at 10,000 c/s. : ; 
the instantaneous use of crystal, moving- 4 
iron and mo -coil k Bass 
OTHER LEAK PRODUCTS a i. variable + 12dbto — 13 db 
Varistope I! pre-amplifier 216 16 0 *% Radio at 40 «c/s. 
TL/12 power amplifier e268 7 (0 The radio input sockets at the rear permit Volume Control and Switch 
7 the connection of the LEAK V.S. tuner he switch controls the wer supply 
TL/25A power amplifier seed e unit. Aninput attenuator is ficced. H.T. to the TL/10 power amplifiers 
Leak dynamic pickup: and filament supplies are available from Tape Recording Jacks 
Arm 2215 0 pt. a1 3 the pre-amoplifier nm exclusive feature. Readily accessible 
LP head with diamond stylus £515 0 pt. £2 8 jacks are provided on the front panel for 
0 
i) 


* Distortion instantane ith T a 4 
78 head with diamond stylus £5 15 pt. #2 8 or ous use w ape Recorders 
he order of 0. wi ad 
Mu-metal cased transtormer £1 15 ~~ % hich have built-in (low level) amplifiers 


Trough Line Fm tuner unit os 9 opt. 610 10 9 | ELECTROSTATIC LOUDSPEAKERS 


Those seeking to obtain the highest quality of graeme Reprints of “The Gramophone"’ article (May, 1955) by H. J. Leak, summarising 
phone and radio reproduction are invited to ask their his work and findings on Electrostatic and Dynamic Loudspeakers, are available 


dealer for a demonstration of Leak products which, 
with cheir tradition of excellence, represent the best on request, free of charge. 


that can be obtained * Write for leaflet W +4 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 
Phone : SHEpherds Bush 1173/4/5 Telegrams ; Sinusoidal, Eolux, London Cables : Sinusoidal, London 
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OVERCURRENT 
RELAY 


Henutifully made by the famous Americas 


Westinghouse Company These are the 
surface through panel type with lear 
Pyrex glass covers. They have colle for 


remote push button resetting 
ealitrated for 
4 amps 
Type B—calibrated tor 
5 and 2 amps 
Price, unused and perfect 


currents betweer 
urrente betwee 


23/17 6 each 


MINI-RADIO 


high -eMfictency 


| see ovile 
and medium wavebande and fits into the 
neat white or brown bakelite « 
limited quantity only 
including cabinet, valves, i 
thing, €4/10/-, plus 3/6 post. Co 
tional data free with the parts, o 
ehie separately, 1/6 


covers 


THE 


“CRISPIAN’ 


BATTERY | 
iPORTABLE 


3 A 4-valve truly portable battery 
set with very many good features as 
follows:—Ferrite rod aerials. 

Low consumption valves. 

Superhet circuit with A.V.C. 

Ready built and aligned chassis if required. 

Beautiful two-tone cabinet. 


Guaranteed results on long and medium waves 
anywhere. 


All parts, including speaker and cabinet, are available 
separately or if all ordered together the price is £7/15/- 
complete. Post & insurance 3/6d. Ready built chassis 30/- 
extra. Instruction booklet free with parts or available 
separately price 1/6, 


EX-ROYAL NAVY 
SOUND POWERED 
TELEPHONE 


These require no batteries, and will go tor 
long periods without attentio Complete 
with generator and sounder which gives 
a high pitched note, easily heard above 
any other noise Also fitted with an 
indicator lamp which in quiet situations 
ean be used instead of the sounder, or 
where several telephones are used to 
gether will indicate which one le being 
called, Size 7}in Vin 7hin., wall 
mounting, designed for ships’ use but 
equally suitable for home, office, ware 
house, factory, garage, ete. Priee 57/6 
each, plos 4/6 carriage 


IMPULSE 
RELAY 


Gomewhat soiled due to storage but 
mechanically O.K. Price 2/6, plus 0d 
post, Few new and unused at §/- each 
Booklet giving some circuits price 1]/- 
post tree 


MAINLY 


VACUUM RELAY 


American 
made type 
No. ©€C61610, this is a 
relay completely sealed 
in a glass envelope. It 
will close in a strong 
magnetic field or by a 
ms placed close to or 
round one of its arms 


Price 49/6. Operating 
coils 25/+ each 
WESTING- 
HOUSE 
(U.S.A.) 
METERS 
All flush mount- 
ing type, outside 
diameter of face 
34in 
0-500 v, D.C 25 
0-1.5 kV D.C. external mul- 
tiplier 
0-2.5 kV D.C. external mul- 
uplier 35 
0-15 v. A.C. moving iron 30/- 
0-1 mA 25 
0-50 mA 25 
0-100 mA 25/- 
0-150 mA 25 
0-250mA 25/- 
0-500 mA 25 
CONTACTOR 
Solenoid op 
erated-——com- 
plete! en 
closed in cast 


iron case, con 
tacts rated at 
7.5 amps D.C 
—suitable for 


price 8/- cach 


FOR EXPERIMENTS AND INDUSTRIAL USERS 


{ 


NAVY MODEL TCK-7 


Seen at Eastbourne by appointment 
We have a few only American transmitters s— 
still in original packing cases. Designed for . 
the Navy, these are really beautifully made 
and most impressive, standing 5ft. high by 
2ft. wide and finished in instrument 
crackle. All meters and controls are on the 
front penel. The transmitter tunes over 
the range of 2 megacycles to 18 megacyclies 
and it is designed for high speed precision 
communication without preliminary calling 
Frequency control and stability is par- 
ticularly good, being better than .005"%, 
under the worst conditions. Power out- 
put is 400 watts on C.W. and 100 watts on 
phone Tuning is very simple—a unit 
control mechanism—gives a direct reading 
in frequency 


Complete with valves and instruction 
manual. Price £95, ex works 
NOTE.—The transmitter will work off A.C. or D.C. with the 


appropriate power unit. Power units are not available at present 


UNITS FOR CONTROLLED AUTOMATIC ROTATION 


in original unopened 
acking cases as shipped from America two 
tema of equipment which form part of the 
radar system ROS These two unite work 
together to form a Tower rotating device 
with remote contro! 

Item 1, known as Tower 24A, ie to fact the 
geared driving motor which rotates the maet 
This ie quite a heavy construction and would 
rotate a heavy scanner, reflector, Beam array 
ete., ete 

Item @, known a Indicator 1-221-A te the 
remote controller which enables the azimuth 
position of Tower 24A to be centrofied from a 
remote point Conversely, &% enables the 
azimuth position of the tower to be known at any time. Both the Tower and the Indi 
cator contain seleyn tranemitter/receivers and it ia these that provide the impulses 
which cause the aerial to rotate backwards or forwards, The equipment intended for 117 
volt A.C. mains but will operate from our mains if connected through step down trans 
ormer of 1 K.W. rating 


Prices 1-221-A @25 plus carriage. TR24A £35 plus carriage 
Special discount of £5 for cash with order or C.O.D. if both unite purchased together 


We have brand new, stil 


TOWARDS 
AUTOMATION 


Rotary Ket 


switch— Ministry 
No. AP57579, this is a motor 
driven switch, the driving motor 


being a synchronous type for 
working on 110 volts 50 cycles 
The two switches have 20 po- 
sitions each and are enclosed by a 
Perspex fronted lid. Separately 
operated relays providing inter- 
| Price £4/17/6 each 


RACKING 
EQUIP- 
f MENT 
| STANDARD 
OPEN RACK 


f 6ft. high and 19in 
wide, heavy stec! 
construction 
Holes drilled and 


tapped at the 
standardized spa- 
cin Price 
£3/15/-, plu, 
carriage. 


MICA PANELS 


Pure mica panels size 2in. x 3in., 
3/+ per dozen. 
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GRAMOPHONE AUTO-CHANGER 
Latest types by ali famous makers are 
nvariably in stock at competitive — 
f R., Monarch, Garrard, ete teat 
« from £7/16/0, plus 5/- carriage 


snd Insurance 


THIS 18 ON OFFER AT APPROX. 
HALF COST TO MAKE 


Al mpressive costly jooking cabinet 
riginally designed for T.V. but simple 
modification makes the cabinet suitable 
for radiogram, amplifier, tape recorder, or 
reflex speaker—eize 23in. ide, 23in 
jeep and S7jin. high. Limited quantity 
«t £8 15/- each, carriage 12/6 


E.H.T. GENERATOR 


This is a made-up unit, power consump- 
tion (6.8 volt 8 amp. filament and approx 
0 mA. H.T.). Contains three BVA vaives. 
Output from 6KV to OkKV rectified with 
HLT. rall input but somewhat 
obtained with 
supply. Dimensions are 
Price 60/6, post, packing 


normal 
higher outputs can be 
higher H. 
64 x 44 x Tin 


ets 


MULLARD AMPLIFIER “610” 
4 High Quality Amplifier designed by 
Mullard e Robust high fidelity 
with a power output exceeding 10 watts 
aod a harmonic distortion less than 4% 
walls Ite frequency response is 
wide and level being almost 
lat from 16 to 20,000 ©.P.8.—three 
ls are provided and the whole 
ie very suitable for use with the 
Studio and most other good pick 
The price of the unit completely 
—p and ready te work is €12/10/-, 
arriage and tneurance. Alterna 
if you with to make up the unit 
{ we shall be giad to supply the 
ents separately Bend for the 
d amplifier shopping list 


at 10 
xtremely 


| Chassis size 17}in. x 64in. x 7hin 


| Using famous Cosmocord Hi- 
| for each speed. Neat bakelite case with simple adjuster for weight 


AM/FM RADIOGRAM CHASSIS 


This is a 7-valve A.C 

mains operated receiver 

An exceptional performer on 

long, medium, and short A.M 

bands and on the new V.H.F. band 

It is an ideal unit for a quality radio- 

ram 

pecial features include magic eye tuning indicator, extra Jone scale 
and —— travel—latest circuitry employing full A.V.C. feed- 
back, etc., etc. 

Undoubtedly one of the finest AM/FM chassis available today 
Price £23/17/6, carriage, packing, 
and insurance 20/- extra 


| RECORD PLAYER FOR £4/10)-. 


*-SPEED INDUCTION MOTOR 
d motor with metal turn- 
table and rubber mat. Latest 
ay drive with speed selection 
by knob at the side 
HI-FI PICK-UP 
G turnover crystal. Separate sapphire 


compensation 
SPECIAL SNIP OFFER THIS MONTH 
The two units for £4/10/-, or 30/- deposit and four payments of 18/-, 
post and insurance, 5/-. Or fitted upon base, as illustrated, 
Es) 10/-, plus 7/6 post and insurance 


14” T.V. CABINET 


l4in. T.V. cabinet of the latest styling 
made for one of our most famous firms— 
beautifully veneered and polished— 
limited quantity— 19/6 cach. Carriage 
and packing 3/6 extra 


The “ESTRONIC” 
BAND Ill CONVERTER 


To-day’s best value in Band II! 
a suitable for your T.V 

money mneee. Complete 
ready to operate, 59/6 non mains 
or 85/- mains, post and insurance, 


/6. 


HALPF-PRICE OFFER 


| RIISS YOURS FOR 2 
| 


The R1155 is considered to be one of the 
finest communication receivers ovettadle 
to-day. Ite frequency range ls 75 ke 

to 18 Me/s, It is complete with 10 valves 
end is fitted in a black metal case. Made 
for the BR.A.F. #0 obviously « robust 
receiver which will give years of service 


Completely overhauled aud guaranteed tn 
perfect working order. Price @0/10/6 or 
5 payments of 82 cach Carriage and 
| Transit case 15/- extra. Mains Power 
| Pack, with built-in epeaher, 25/10/- 
or in polished cabinet, 86/15. 


OFFICE TELEPHONES 


New G.P.0. telephone sete with intern |! 
bell and push button switch easily con 
nected together to form office intervon 
Price @2/10/- each. Post, ete., 2/6 


TRANSFORMER SNIP 
11/6 
Post 2 


Fully shrouded— 


BEETHOVEN CHASSIS | 


Extremely well built on chassis 
size approx. 94 x 7} x 84, using only 
first-class components, fully ned 
and tested, 110-240 volt Kc 
mains operation. Three wave bands 
covering medium and two shorts 
Complete with five valves, fre- 
quency changer, double diode 
triode, pentode output and full wave 
rectifier Special cash-with-order 
price this month, £5$/19/6, car 

and insurance 7/6. Polished cabi- 
net, 49/6 


NEW CIRCUIT 


AL 66—we have evolved 
T.B.F. circuit and have had really goo 
results, equal in fact to many superhets 
You really should try thie cireuwit. All parts 
including vaives (6K7, 637, 676, and 6X5) 
and case with back cost only 
£5/10/-, pilus 2/6 post and insurance 
Data inch with the partes is also avaiialt: 


separately, price Q/- 


PLEASE INCLUDE POSTAGE WHEN ORDERING 


vtandard 200-2..0 
¥. primary 240-0 
7 at ) mA 

6.3 ¥. at 5 amp 

Sv at 2 amp 


FINE TUNERS 


J 


ceramic trimmers all with jin. spindle 
of fair length. 6, 10, 15 %, PF. at 2/3 
cach of Q4/- per dozen 


CIRCUIT DETAILS 


Diagrams and other information extracte| 
rom official manuals, All 1/6 per copy 


Indicator 624 
Indicator A#.1 
Indicator @2 
Indicator 6K 


8-454-A (or 
Tranemitter 
B.DAAN 
| Fifty-eight walkie 
tallbe Demobbed valves 
Vrequency mete: 
BO. 921 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 Kilburn High Road 
Kilburn. 


Phone: MAI 4921 
Half-day Thursday 


42-46, Windmill 


Hill, Ruislip 


Phone: RUISLIP 5780 
Half-day Wednesday 


152-153 Fleet St., E.CA. 


Phone: FLEET 2833 
Half-day Saturday 


29 Stroud Grows Road, Finsbury 


ark, ° 
Phone ARCHWAY 1049 
Half-day Thursday 


Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, 123, TERMINUS ROAD, EASTBOURNE. 


All enquiries to Eastbourne address and please enclose S.A E., 


terms are cash with order. 
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Recording 
and 


Playback 
Units in 

“ BRICK” 
form 


This form of construction, 
although not new, has not been 
applied in the field of magnetic recording in 
reqaney Ketpons sovoinoe eye, £2 +~—« 80 complete a form, as the new units now available. 


ignaltonoiseratio sodB . a - 

Pighechenplifer 100 mV (Pesk The “Brick” measures 134” x 64” x 3” and is a complete unit housing 
rapes level separate record and whe ad k amplifiers, valve voltmeter record level 
ee — circuit, bias oscillator and all necessary switching; during playback 
Record amplifier 10 mV (For max the record amplifier is switched as a power amplifier and will deliver 
pseter sarong an output of 3 watts into 15 ohms for connection to a suitable speaker. 
Input impedance 10,000 obs . 


Unbalanced 


Catt nal By Valve Voltmeter The units are available in “split” form, e.g. two playback pre-amplifiers 
Playback Output 3 watts into 15 may be used for the playback of stereosonic tape records from a stacked head. 


Power Requirements 6.4 volts at 2.44 


Heaters. H.T. yoo 


75 mA 


Other input and output impedances can ve Lor full information on the Reflectograph Range write to the Manufacturers 


arranged to special order 
“ RUDMAN DARLINGTON (ELECTRONICS) LTD 
Wednesfield, Staffs. Te/: Wolverhampton 31704 


JW.Ad 3922 


1.C.S. training supplies the spark you need 
to further your career. The Courses I.C.S. 
offer are practical and up-to-date, they 
recognise the present emphasis on Frequency 
Modulation, and they can help you attain 
one of the many well-paid ts that exist 
today in the radio world. repare yourself 
now, at home and in your own time, with the 
expert help of I.C.S. tutors. 


The cost of an I.C.S. Course is moderate and 
includes all books. 


Amon, the |.C.5. Courses available are: 


® FREQUENCY MODULATION 
ENGINEERING 


TV ENGINEERING The above shows one of the two units which comprise our new Portable 
Professional Tape Recording Equipment Type 8/W8B/! The following 
£ 
RADIO ENGINEERING salient features should be noted :— 


T eds of 1S and7 7 d3i ; performanc 
RADAR ENGINEERING By ym ty a standards. erage 


Monitoring from tape or ingoing signal tant 
comparison. 

8.8.C.-type meter and circuit gives positive indication of 
audio level, also bias and erase voltages. 


Basic Electronics * industrial Elec ronics 
Electronic Engineering. 


* 
* 
wnplete the coupon below and pos. it to us for further details of th 
‘course which interests you. Write to: Dept. 223B 1.C.S8., 71 Kingsway, W.C % Tape inching control for easy editing. 
INTERNATIONAL CORRESPONDENCE SCHOOLS * Optional built-in 4channel microphone mixer. 


| Build y. Lendon, W.C.2 * Complete equipment, including monitor amplifier, seli 
Dept. SEEe, ETREEEER Sern, TERE Nene contained in two portable cases. 


Please send FREE book on Age Write or telephone for full details, or demonstration (by appointment only 


please) to 
Name Occupation 


Pegi ARIEL SOUND LTD 


Reduced terms for H.M. Forces 57, Lancaster Mews, LONDON, W.2. 


INTERNATIONAL CORRESPONDENCE SCHOOLS Tel. PADington 5092 
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BOASTING? 


But we are still getting appreciative letters about 


—" 


our 


12 inch received 


LOUDSPEAKER 
UNIT 


Type 1255/15 


Gives extended audio frequency 
coverage from 20 to 15,000 
c.p.s. with an exceptional 
performance over the useful 


audio range. 


with 
SPEAKER UNIT has won for us a 


plimentary and entirely unsolicited testimonials. 


for use with quality amplifiers—costs only £9. 


LOUDSPEAKER UNIT 


» Ever since the London Audio Fair, where it was 


enthusiasm, our new 12” LOUD- 


stream of com- 


Can we send you full details of this new high fidelity 
speaker unit which—although specially developed 


Atthe 


same time we can send you details of Amplifiers used. 


GRAMPIAN REPRODUCERS LTD. 


17, HANWORTH TRADING ESTATE - 


FELTHAM +: MIDDLESEX 


: 
| ee 


OFFER ALL TV COMPONENTS FROM ONE SOURCE 
Same day despatch on all items ordered before 3 p.m. 


From stock 
Line Output Transformers for over 2,500 models. 
All Television Type Rectifiers 
Brimistors, Thermistors, Frame and Line Oscillator 
Transformers 


Frame Output Transformers. 


E.R.4. RECTIFIER 
Exact replacement for the R.M.4. 34in. fixing 
centres 
Nominal current rating 270 m/a., 19/- plus 
1/6 p.p 
immediate delivery of Spencer-West Type 54 
Patternings Removal Unit 25/-, |/6d. p.p. 


PLESSEY RANGE of LOPT’S 

CP 73633/2. Line output transformers complete 
with width and linearity controls. Used in 
Argosy (12in. 1952), ‘'_o TR 1252, Redfern 
Stevens (i2in. 1952), entone Big 12/5, 
Rentaset (12in. 1952), ry 9 . (in. 1952) 
69/6. 


QUALITY 
EQUIPMENT 


for the Connoisseur 


If you want the Finest Quality Reproduction together 
with Workmanship of the Highest Order your choice 
must be LEAK, 
AS USED BY BROADCASTING CORPORATIONS 
THROUGHOUT THE WORLD. 


LEAK “TL/10;” AND “POINT ONE” PRE- 
AMPLIFIER. Cash Price £28/7/-, or sent for £4/10)- 
Deposit and 18 monthly payments of 30/-, carr. and crate 
free. 


NURAY Mk. Il. A Heater-Booster and Iso 
lator Unic that just plugs in. Gives low emission 
C.R.T. anew ray. Remedy for tubes with cathode 
heater short—For 4 and 2 vole tubes. Price 
27/6, p.p. 2 


Terms of business: C.W.O., C.0.D. or Pro-Forma 


- Please add postage and packing (1/6 up to 10 
' 2/- up to£i, 2/6 up to £2. £5 and over p.p. free.) 
f REPLACEMENTS 


134-136 LEWISHAM WAY, NEW CROSS, 5.£.14 


Tel.: TiDeway 3696/2330 Grams; Flibak, London, S.£.1/4 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans- 
former. Cash Price £21/19/9 or sent for £4 Deposit 
and 10 monthly payments of 40/-. Post and packing paid. 


Delivery of all the above is from stock. We can also supply 
the LEAK F.M. TUNER. Wharfedale, Goodmans and 
Tannoy loudspeakers, etc., Connoisseur Variable 3-speed 
Motors and all other Quality Equipment on EASY TERMS. 
Please send us your requirements. Quotation by return of post. 


TheL*R*SUPPLY COMPANY, LTD. 


BALCOMBE (Tei, 254) SUSSEX. 


Wire_ess Wori_p 


MOBILE 
15 watts output 
(illustrated) 
Models K.W. 105, 106, 107. 


5 watts output 
Model K.W. 110. 


-——V.H.F. RADIO TELEPHONE 
MOBILE and FIXED STATION EQUIPMENT 


K.W. ELECTRONICS LTD. 
_—__136 BIRCHWOOD ROAD, WILMINGTON, DARTFORD, KENT—— 


POST OFFICE TYPE 
3,000 and 600 relays 


to specification 


@ Specialists in tropical and Services jungle finish 
@ GUARANTEED TO FULL A.1.0. & 1.E.M.E. STANDARDS 
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAYS 


L. E. SIMMONDS LTD. 


5; BYR OWN ROAD HARROW Mi'iOox 


Jury, 1956 


FIXED STATION 


25 watts output 
Models K.W. 100, 101, 102. 


5 watts output 
Model K.W. 112. 


"Cuitihee Servicing ) 


THE B.P.L. UNIVERSAL TEST SET 


20,000 ohms/volts) 


Resistance: 
O0— 10,000 ohms 
O—!I megohm 


PRICE: 
Ctl 10s, Od. 


with test leads 


BRITISH PHYSI¢hB LABORATORIES 


RADLETT, HERTS. 


Tel: RADLETT 5674/5/6 
London Stockist: M.R, SUPPLIES LTD., 68, New Oxford St., W.C./ 


na mBPaO 
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G0o0oDM™ AN § 


A. F.U. 


ACOUSTICAL RESISTANCE UNITS 


The essential component in a new system of loudspeaker loading, the 
Acoustical Resistance Unit enables the full performance of a loud- 
speaker to be realized in an enclosure only two-thirds the volume of a 
conventional reflex cabinet. Air loading of the cone is fully maintained 
down to zero frequency. 


... another contribution 
to higher fidelity by Goodmans 


* GOODMANS INDUSTRIES, LTD. 
Write now for 7 ie of a aa =~ a AXIOM WORKS, WEMBLEY, MIDDx. 
Range of High Fidelity Loudspeakers and Enclosure designs. Telephone: WEMbley 1200 


Wirecess Wortp 


Radio Interference 
Suppression 


By G. L. Stephens, A.M.I.E.E. This practical handbook is a guide 
to the various methods of suppressing electrical interference with 
radio and television reception. The author, an engineer with 
extensive experience in this field, describes in detail the origins of 
interference and the whole theory of suppression technique. He 

then gives many practical applications. Typical interfering appliances 
discussed include engine ignition systems, switches, thermostats and 
contactors, electric motors and generators, rotary converters, lifts, 
neon signs, fluorescent and other types of discharge lighting, trams, 
trolleybuses and electric trains, radio-frequency heating apparatus, 
welding apparatus, oil-fired boilers, television receivers, spectrographic 
equipment and valve rectifiers. The book has been written for all 
who have to deal with suppression, from design engineers who must 
ensure that new equipment will be interference-free, to service 


engineers in the field who must cope with specific cases of interference. 


As applied to Radio and ‘Television reception. 


LOs. 6d. net. postage Is. Id. 


Available from all booksellers, or direct from 


lliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1. 


Jury, 1956 


Wrretess WorLtp 


FULLY GUARANTEED 


top panel 
Radic ™m 
CAT. NO. UNIT/A35 


3 wavebands 


CAT. NO. UNIT/AFMA47 


Superbet with ¥.M./VHF Band 


HIGH 
Ustt 


QUALITY 
5 GNS 


Needs only fixing inside suitable « 
Offered in two different models 


Chassis as type CR/A described elsewhere. 5- valve Superhet 29} Gns 


Chassis as type CR/APM47 described elsewhere, 7-valve 37} Gns. 


RADIOGRAM 
DROP-IN 
UNITS 


These are fully guaranteed 
Radiograms <« a... of 
Receiver Chassis, Auto Record 
Changer and matching joud 
speaker mounted on « light 
weight frame with polished 
abinet to become high quality 


Both unite are fitted with latest BAR FOUR apeed Auto Changer 
Packing and carriage 
BUREAU-TYPE 


CABINET TO SUIT EITHER 


panel on right hand side approx 
on right hand side approx 
‘ocated inside the cabinet, above gram motor 


CABINET 


CAT. No. CAB/O2 


A well-designe:! Burean-type 


abinet in a medium size 
Veneered in « highly 
Walnut Outside dimensions 
ength 20fin l6tn 
height 32in. Siloping control 
13in. * 10pin Removable baseboard 
13)in. « 130 


figure! 


depth 


Large record compartment 


casn onty 12 Gns. 


Packing and carriage 20/- 


ALL FULLY GUARANTEED. GENEROUS EXTENDED CREDIT TERMS ON ORDERS EXCEEDING £15. 


*RADIO & RADIOGRAM CHASSIS 


Superhet. Chassis of Latest Design and Techniqu? 


General Specifications applicable to all models 

Mains: A.C. 200/250 volte 50 cycles only 

Dial: Suitably lit multi-coloured glaes dia! of the horizonta 
type 

Tuning Drive: Slow motion by means of glase-cored Nylon 

re 

AVS Full provision of Automatic Volume Control 
Negative feed-back from output transformer secondary 

Sockets: Sockets provided for Aerial, Earth, Gram. Pick-up 
and Extension Speaker. Connections provided to Gram 
Motor controlled by Chasele On/Off ewitch 

inductances: All inductances have an exceptionally high 

alue 


Q : 
Audio Section: The Audio Section is designed for first rate 


fitted 
200/250 


£13 -0-0 


reproduction on Radio and Gramophone. The tone con 
trols have been given an extra wide range to embrace al 
types of recordings 
CAT ae. CR/A: G-valve Superhet, 3 
See 12 Gns. 
CAT NO. OR, B: 7-valve Supe with push- 
tput, 3 waveband 16 Gns. 
CAT. NO CR/APM47: 7 cave Superhet 5 

with F M/VHF Band (4 wavebands). 23 Gns. 
CAT wo. bey arm @ PP: 9-valve Superhet 

with VHF Band (4 wavebands) 

Push = 0 utput Including 2 loudepeakers. 26 Gns. 
Packing and Carriage on Models OR/A and CR/B, 12/6 
Packing and Carriage on Modelo CR/APM47 and 

CR/APM40/PP, 15 
* MULTI-SPEED 
All automatic Record Changers are of the latest type and 

nused 
CAT. NO. RC/A: This te the latest. Multi-epeed changer 
wporating 16 r.p.m. for “ talking-books,” and 
arrangement for manua! control. Fitted with high fidelity 

H.G.P.-37 Oryetal Turnover Pick-up Head. A.C. mains 

200/250 volte, 50 cycles only. 

PRICE: CASH ONLY £7- 19-6 
PACKING AND CARR/:— 12/6 
CAT. NO. BC/B: Latest GARRARD ROSS model, 

with GC-2 Crystal Turnover Pick-up Head. A.C 
PF volte, 60 cycles 
PRICE CASH ONLY 
PACKING AND CARR 


12/6 


Dealers supplied at full discounts. 


All enquiries (excluding Northern Area) to:- 


DIRECT SALES LTD. 


90 JUDD 8T., LONDON, W.C.1. 


* PORTABLE TAPE RECORDER 


CAT. NO. TR/A 
A wuperb High-Pidelity instrument incorporating the latest 
TRUVOX Tape Deck. In « beautifully fitted morocean 
grained carrying case, this Tape Recorder is the very finest 
of ite class, regardless of e 
TAPE DECK: TRUVOX model 


TR7t Twin track with 
HSB. sense of recording 


Two speeds, Thin. (one hour 
for 1,2001t. reel), and 3fin. (2 hours for 1,200ft. reel). Full 
press- button control. Paet forward and rewind. Electro 


magnetic braking Gns. 


PACKING AND CARR.: Payable in advance with order— 


* PORTABLE TAPE RECORDER 


CAT, NO, TR/A/KIT (KIT FORM) 
A complete kit consisting of 

FULLY FITTED CARRYING Cass 

TAPE DECK—TRUVOX TR7U 

TAPE RECORDER AMPLIFIER 

MICROPHONE—ACOB 43-1 

SPEAKER—7in. x 4in. Elliptical 

MAGNETIC TAPE KEEL 
To the same specifications and similar to those used in the 
Portable Tape Recorder (Cat. No. TR/A), thie complete kit 
offers the home builder all that is required to construct « 


portable Tape Recorder of the finest quality 42 Gns. 


PACKING AnD CARRIAGE: Payable in advance with 


order 


*F.M./V.H.F. TUNERS 


CAT. NO. FMT/A 

An ¥.M.j/V.H.F. Taner Unit with sutomatic Magic Kye 

Tuning, fitted in « high grade dark Walnut cabinet, Adaptor 

ie self- powered and completely self-contained 

craculT DETAILS: 61% Vaives and 10 Tuned Circuits for 
ratio 


maximum sensitivity and best signa! to nolse 


164 Gns. 


An F.M./V.H.¥%. Taner Unit tn chassis form, suitable tor 
building inte existing Radicgrame or Kad Recetvers. 
Adaptor \e sell powered. focket for additional Magic Kye 


fitment is provided in the Chassis 3 15 0 
- 


Packing and Carriage 12/6 


Packing and Carriage, 12/6 


a r 


i 
| 


ane carcnelicneninctiilens 


TER 9676 


3 MARLBOROUGH ROAD, 
4 Telephone enquiries: 


*BUREAU CABINET 


A magnificent Bureau type Cabinet of the very big 
quality in specially selected Walnut ve 
Light Sycamore interior with 
Outeide dimensions, length S4ir 
33in. Moping control pane! on right-har 
din, = 10pin Removable baseboard 
approx. 15gin. & 1Otn Two tul 
partmente in the lower half 


neered exterior 
ing to mateh 
i7gin., height 
1 side appros 
on right « 
sized felt lined om 


Rerine 


lept 
epth 


PACKING 
order—25 


* LOUDSPEAKERS 


Permanent Macnet Type (Voice Coll Impedance § ohms 
CAT. BO. L4/10/PM: \0in. diameter, Flux density 6,500 lines 
yy CASH ONLY af ‘10/- 

iG AND CAR 


PA 

tat NO. LS/8/PM: Hin , re 
PRICE; CASH ONLY £1/10/- 
PACKING ry 4 CARR: 5/ 

CAT ys LS/74/P:; Kiliptical Tin 


AND CARR. Payable 


Fiuz density %,600 lines 


s 4m. Plus density 
7 a: @ 

PRICE ASH ONLY ah : 

PACKING. "AND CAR 


Posie ” ne. imported (suitable for aecen- 
fay my particularly on F.M./V HP. reception 
isting re ELEC PRICE, CASH ONLY 12/6 


Packing and carriag 


CAT. WO HL Laitbl PRICK, CASH 
Packing and carriage f 


CAT. NO ELBC/LSH100. "PRICE 


Packing and carriage free 


OLY 17/6 


CASH ONLY £)1/1L/- 


Send for complete Catalogue. 


' Northern enquiries only (not Scotland and N. Ireland) to:- 


AT LTD 


ALTRINCHAM, CHESHIRE 
ALTRINCHAM 4045 


G 


Wireress Worip Jury, 1956 
SAVE POUNDS' ORDER BY POST IF YOU CANNOT CALI 


— 
HIRE FURCHASE |LASKY’S RECORD VALUE IN 
available on certain 
items Write stating 3-SPD. MIXER AUTO-CHANGERS 
—— ALL BRAND NEW AND UNUSED, IN MAKERS’ CARTONS 
SEND FOR OUR Garrard RC.110, as illus 

NEW LIST Complete with t.o. crystal 
enclosing 3d. in stamps. pick-up Cabinet space re- 
quired 14 « 12} x 4in. above, 

PROJECTION TV UNITS SINGLE RECORD PLAYERS ps Zin. Show metts beue 

5 Cream and brown ename 
(Mullard). Consisting of optical | Collaro 3/554 . £8 18 4 | finish. Complete with instruc- 
unit and E.H.T. unit, complete B.S.R et ts £412 6 tion book. List £14/13/-. 
with valves and C.R tube Garrard ‘“ TB’ nits, less LASKY'S PRICE 
Limited quantity Pull details heads geese £8 10 11 £8.19.6 
On request Carr. 3/6 Carr. 5/-. Cabinets available 
LASKY' s PRICE £21 AGOS TURNOVER CRYSTAL list on request eo 
Carr, 21 CARTRIDGES 
- HI/G type HGP.37, as used in Garrard RC.80 ~. enact BSR Moanat. 
latest radiograms. L.P. and arm yoo = Decca X eads t.o. crys 

DECOA XMS P.U. HEADS standard mplete with styli List £ Carr. 3/6. 
L.P. and standard, complete & LASKY" i$ PRICE £13. 19. 6 . 
with styli. Per peir, 9/6 Post 1/- Carr. 5/-. Collaro RC.54 
Post 3/6 / B.S.R. T.O. Crystal Cartridges, As } wih GC2 to t.o. crystal P.U 
Singly, 42/-. Post extra 18/6. crystal head, £15/15/-. Carr. 5/- 


Cee reese Pee eee eeeeevrer2e 


THE BIGGEST BARGAIN EVER OFFERE 
IN TELEVISION CATHODE RAY TUBES 


Limited Here’s an offer you simply cannot afford to miss, but beety? 
, a limited number only are available. 16in. Metal Cone C 

number > Tube, 6.3 v. heater, ion trap, 14 Kv. E.H.T., wide angle 16 INCH 

only 70 ‘deg.., standard 38 mm. neck, duodecal base, magnetic 


focus and deflection. Max. length 17 }in. METAL CONE 
Gives large black and white picture size 11 x 14fin. Cc R TUBES 


Supplied unused in original cartons. 
Guaranteed by us for 3 months. 


Full data, connections and suggested B & L '@) WwW 


time bases supplied with every tube. 
LISTED AT £23.9.10 HALF 
£ 9 ° 19 ° 6 Masks, Anti-Corona Rings, Bases and PRICE i 


and Insurance 22/6 extra. Ion Traps available. 


LASKY'S PRICE 


The Tube you have been waiting for! Big Picture Television ata price you can afford! 


Bee OO OO PO LOL LLL LLL LOLOL OOD 


THE NEW JASON FAMOUS MAKE 12-CHANNEL TV TUNERS FEW ONLY! 


“ARGONAUT” ee See os een to a 


Complete with Com 
plete with valves EFS0 and BOOS) 
AM/FM TUNER " Ceramic valve holders, finest qautity l4in. 4 yy - yy ee CLR. 
A super-sensitive Tuner for © 6 . components 5 Switch and fine tuning 
F.M. and medium waves. The EP. output 90-35 Maj. Freq, coverngs | 10-14 kv. BH. to £12.19. 6 
50-87 Moje. and 176-215 Mejfe. Full LASKY'S PRICE 
complete parcel with power ~ ~~ details and circuit diagram supplied I 22/6. 
supplies £13 19 6 /6 Carr. and Ins. . 
Post 3/6 ° ad Post 3/6. KNOBS 2/9 extra 
ee Beem Sin, pest See, Also another Taner using POC84 and 
components avalabie separ- . J POCPS0, 1.F. output 33-38 Mo/s, Complete PT 
ately $end for nhemised price ‘het " with valves aad diagram, 99/6, Post 5/6 TRANSCRI ION 
Ch ; MOTORS 
Chassis Assembly, complete, 57/9. 
Post 2/6 Ke, TELETRON BAND Il) a 
2 d « is a eve 5 eeee 
LP. and Cop Ont, comaplone Fl | Bande s CONVERTERS Collaro 2010 |-";*’ £14 3 9 
and = Birming . Complete Kit to bafld this con Also Lemco, Woollet, B/J, Con- 
ham Valves used POOS4, RF. double ” drilied chassis, condensers, restet. noisseur, ¢tc., in st 
JASON F.M. TUNER triode, cascode K.F. amplifier, POPSO, , colle, 2-KBSO valves, ete. 
, triode gomnety So, and a —_ ek ctreait diagram and instructions 486 
Special parce) containin data 53-38 Me/s silly modified to or Post 1/6 
book, chassis, front 4 dial utpute a. amma sens and = ciroult Drilled chassis only, 3/8 BAND ili CONVERTERS 
oy oils, LF ey: ful ——— MK, [1 Uses latest type valves. Cascode 
set of coils ratio detector, KR... amp. and triode FC 
etc 68/9 DULCI F.M. TUNER POOM and PCPS, ste 
pont 4 ~F , " 2 Incorporates tte own power supply and — ist £8 I “of 6 
ook only, with price list, -. COMPLETE KIT. incinding LASK "PRICE 
This Tuner uses 4-6AM6 and operates with most radio receivers and any chasse, valves and diagram, 


’ make of Amplifier, Valve line up: BABOAO Post 6 
I ag A Eh built fF | (p008s, two PSO, 6X4 (ect), MSO Cireult diagram only, $4. 
— magic eye Indicator. IneorporstesGORLER | corgraoy CONVERTER COM SBT DECCA Sg 
inductance Tuning Heart. Dial 10) = Gin 
For ase with TRF and het Band | 
20,000 VALVES Overall size 0x 6x 5jin. high TV seta, Uses two Z719. Cireuit diagram | 2-5 


peed with 72. Oo. 
A - Send for our latest ye a 16 QGNS. olignemente, full detaile supplied 15/- HI G, and — . Brows 49/6 


Jury, 1956 
TELEVISION Hi-Fi ELECTRONI( 


Speciat | METER BARGAINS | sTEEL CHAS SIS 


i —| } ke ata, « ro r¢ 

reiniore corners, n. 

reag jamps., 15 ohms resist. |, 4 4-1 128 3/5 16 10 8/3 
: x6 Sig 149 7/6; 12x3 4 

aS Sao 1216. 0.200,» Hasta alts oo ais Lae ae 
MIDGET ay ‘Dozens of o types. Post 1/- per chassis extra. 


Push pull, very a 
valves: two ULAl ) Coss 


Mounted on 


Uses 3 latest miniature valves, U78, N78, DH77. 
Volume, bass and 
socket and internal L.S. switch, indicator lamp 


treble controls; extension L.S 


. overall size 14 » 4\in 


with speaker centralised. All top quality new com- 

penents. For A.C. mains, 200-250 v. Ideal for 

Ress, record players, input will match Monarch, 
54, RC3/554, etc. 


ILASKY’S RADIO CON-| | ’ complete with 3 new Osram valves, 7 « 4in 


STRUCTOR PARCELS Genta 
No. 1. Contains everything to — mains lead, 


build a 4-valve, 3-wave 5 ~~ — Post and Pas a, ove 


~ 200-250 A.C. mains. 
plastic cabinet as preferred. 


re, - built for £7. 19.6 MOVING COIL LARGE STOCK OF 
ae al wo hes HI-Fi EQUIPMENT 
No. 2. Contains everything to in in 
build a T.R.F. 3-valve, 3-wave| ‘Sin. | 6$in. | Sin. in. | Amplifiers, ~o wr J etc. 

set for 200-250 A.C. mains.| 16/6 | 17/6 | 25/- | 26/6 ow ae fee Som 
Wood er plastic cabinet as pre- 6tin. with trans. udio Fair, now buy at Lasky’s. 
ferred. Gan be built for 10 | x y 3 = ical 19,6 
Carr. 2/6. - iptical . . 32/6 TRAN s ISTOR Sand all 
INSTRUCTION BOOKS for Tt A i each, 
above, 1/- each, post free. All| SPECIAL 

omponeats available separately REDUCTION! 


LARGE RANGE OF 
TAPE DECKS 


Gellaro ‘“Tape Transcripter” ,£20. 
Truvex, 22 Gans. 
Lane, £18/10/-. 
Brenell, 18 
And all other makes. 


TAPE DECK MOTORS COMPLETE 5-VALVE 
Anti-clockwise, shaded pole. Spec- RADIO CHASSIS 
ial offer, C SOLLARO 8 a Brand new and unused. A.C./D.C. 200/250 
GARRARD, 26/6. H., 29/6. LV. 465 koje. A.VC., 4 watts 
Post extra. , S-etation pre-set, frame aerial, 
fully aligned, chassis 10 Sjin., max SAVE 
height 54in. Completely wired and ready 


t , With the addition of pea, a 
(FAMOUS AMPLIFIERS) iirc: “transtormer. Two conte, | POUNDS 
obu: od A iteh. Valve “ 
BUILT ON T.C.C., 1001 109 “© UPS, IOLDI1. 10F14. on vs 
M4 or 41. - 
All specified components used, 5/6 extre CHASSIS COMPLETE 
with your choice of transformers} HI-FI ELECTROSTATIC WITH VALVES 
and c es ully assembled SPEA ‘TW ’ mous Manatactarer’s Surplus. 
—v art ELARD > ong c Sevens } = Buperhet. 15-60 ™. short. "jo. 
I ULL 510. ice, , 590 1 dium, 1,000-2,000 m long Brand 
qumeiian to transformers ae For high fidelity tow Mullard valves bona), KPa 7 
from 15 gns. The Book, 3/6 sound  repro- BB41, 6V6 gt., BZ40 and finest quality 
’ duct Fasil componente. Gram, ewttch, 466 Kojo IP 
OSRAM 912. From 19 GNS. uction. “aSily tone contro! three colour dial. Overall size 
The Book, 4/-, post free fitted to any 13) « Sin., height 12)in. Aperture required 


r a @ for dial an 4 controls 11 x 3jin. Complete 
All components available sepa- radio, TV set or with valves, output cone, knobs, ete 


rately, also printed Circuits. amplifier. Pull LASKY'’S PRICE £10-19 6 
data and dia- Carriage and packing 7/6 extra. 


RIISS RECEIVERS gram supplied 


In ori om wood transit >| LSH100 (as illus.). 7-18 ke/s J 
Brand eit 20 dbs., inherent cap. 1,100 p.f. S-VALVE 
Second- hand, Gradel £9 For output oi). wanes RADIOGRAM CHASSIS 


Ditto, Grade 2 £7 : : 
‘ Carr. 12/6. ne S x In. A.C. mains, 3-wave superhet 


Power Pack and Output LSHS518. As pty t/ outputs Lange Fil eston diet, 126 _ 
with 6}in. Speaker... £5 $ ©} of 10-12 watts (wide angle Valve line-up: 12AN8, 6BA6 
sound distribution). Size 7 x 6AT6, 6BW6, 6X4. > . 


FILAMENT TRANSFORMERS! * * *" 17/ LASKY’S PRICE, complete 


J v 
LSH75. Inherent cap. 800 p.f. a Fe 88.19. 
to 6 watts. 
Table Cabinet for above, com- 
plete with 64in. P.M. speaker, 49/9 


— ee metal Zz grille, 


Sail 


MAKERS’ SURPLUS TV 
COMPONENT BARGAINS 


WIDE ANGLE 36 mm 
Line E.HLT. teane,, ferron-cube 
core, © 16 k 
BSeanning Colle, low tmp. tine and 


cube cored Beaaning Coils 

and Line Out Trans., 10-15 
KY, HYG) wi Line Trane 
incorporates width and linearity 
control, Complete with circuit 
diagram, the pair 

Prame Output Transformer 

Seanning Coils low tmp. tine and 
frame 

Prame or line blocking ose. trans 
former 

Pocus Magnets Verrox-dure 

P.M. Focus Magnets, tron Cored 

Duomag Focal\sers 

900 in/a. Bmoothing chokes 

Biectromagnetic focus coll, with 
combined sean coils 

DARD 3% mm 

Line Output Transformers No 

K 


Line Output Transformers 6.9 kV 
B.ML.T. and 63 vv. winding 
Ferrox-cube 

Seanning cotls. Low tmp. line and 
frame 

Ditto by lgrante 

Prame or line blocking oscillator 
traneformer 

Frame output ansformer 

Pocus Magnets 
Without Vernier 
With Vernier 

Focus Colle, Kiectro- magnetic 

200 m/a. Smoothing Chokers 


LATEST BRENELL 
TAPE EQUIPMENT 


~y 3-speed, 3 motors, record 
ond cuey back. 18 Gna. 
Amplifier Mk. II. % watts, for 
use with 3 ohms speaker. Magic 
ec. 18) Gna. 
atrying Case, £5/18/-. 
Complete equipment with mike 
tape, in cecsying case, ready 
for use. 51 
Pull details on request, 


RECORDING TAPE 


OFFER. Magnetic Recording 

kraft base. On Cyidon metal spools 
12000, 11/6; 900%., 7/6. 
Oa © 
PURETONE TAPE on plastic sped 
1,200, 14/1L 
Post 1/- extra. 
All makes of Tape etocked including the 
new thin long-pleying, Also off types 
of Bpoola 


LASKY’S (HARROW AD.) LTD. — 


ASKYS baer pagal A 


R A DI O Between T. Sand Goodge St. Stns. (Oppeetes Paddington | Hospital) |(both addresses) 


ROAD, Open all day 


Saturday. Harly 
W. 9. closing Thursday 


Phone: LAD 4075 


Wiertess Worip Jury, 1956 


UNDOUBTEDLY THE BEST VALUE 
YET OFFERED 


7 | fe idelily 
Tape Recorder 


i ~ speaker sockets are pro- PRICE COMPLETE £4 
on dual input channels for mix- READY FOR USE 


@ Monitoring provided tor TERMS : £11/0/0 Deposit and 9 months of £3/18/3, or 


@ Will play the now pre-e @ Provides 2 hours playing @ Will take all standard £21/10'0 Deposit and 12 months of €1/19/10. Carr. & 


, ins. is €1 extra, but we return 10/- on return of 
recorded tapes time at 34" or 1 hour at 74 reels up to 1,200ft. packing case 


The following items form complete Recorder, 


GUARANTEED FOR 12 MTHS. SEND $.A.E. FOR ILLUSTRATED 3 Shaded-Pole motors. Drop-in Tape Loading. Push 
(B.V.A. VALVES 90 DAYS) AND DESCRIPTIVE LEAFLETS Button Control. Separate Push Button Brake. Fast 
— forward and fast reverse. Silent drive eliminating 
} } Wow and Flutter. Half Track working and 2 speeds 
’ y ror gu" y 3tin. and 7hin. per sec. Positive Azimuth Adjustment 
HOME CONS TRUCTORS son C4 St i Overall size only 14, x I2}in. Available for £23/2/- 

YOU CAN BUIL / 
TERMS : £1000 Deposit and 9 months of €3/13'4, or €20/0/0 Deposit and 12 months of THE MODEL T.R.L/F. AMPLIFIER 
aint Has been expressly designed to meet the requirements 
. i of enthusiasts for fidelity reproduction, and in par- 
The Truvox TAPE DECK ond the Quality oy pa sp mee ag on bo re ticular to CORRECTLY operate the above TRUVOX 
use, and the actual assembly of the Tape Recorder is extremely simple, mg Omy DECK. it is supplied complete with a matched 
connections. Step-by-step connection chart is supplied for this purpose Elliptical 3 ohm P.M. Speaker, it incorporates an 
if you have your own Cabinet WE WILL SUPPLY: The TRUVOX TAPE DECK, the efficient Tone Control arrangement and has a Magic 
TAPE AMPLIFIER, MATCHED SPEAKER, and |,200f. of E.M.!. TAPE for £33/10)- Eye Indicator (Operative on Record). A Co-axial 
plus <I carr, and ins., 10/- of which is refunded on return of case Socket is also incorporated for MONITORING on 
TERMS : £8:80 Deposit and 9 months of £3/1/4, or €16/15/0 Deposit and 12 months of Record, and this can also be used to feed an external 
aut amplifier. The Amplifier can also be used for high 
. quality reproduction of gramophone records direct 

from a gram unit. Available for £14/14/-, 


ACOS CRYSTAL MICROPHONE, 
MODEL MIC.33.1 price er/10/-. 


1,200 ft. REEL of scorcy Boy or £m.) 


M m 
WE OFFER the AGNETIC RECORDING TAPE. Price £1/15/-. 


PORTABLE ATTACHE CASE 
latest 3 SPEED AUTOCHANGERS with modern RADIOGRAM CHASSIS and matched Is a neat, compact and attractively finished case, being 
P.M. SPEAKERS at REDUCED PRICES. (H.P. Terms available). A good varied selection. covered with maroon rexine and having an ivory 
is available SEND 5.A.E. for full DETAILS coloured speaker escutcheon. It contains concealed 

pockets to accommodate the Microphone, Mains Lead 
TWO REALLY GENUINE PRICE REDUCTIONS and a spare |,200fc. reel of tape. Price €5. 
eee eee er 
A BULK PURCHASE ENABLES US TO yng ee Prag try ty 1 Ol gg gee, — 
t ch is NO N and FULL vigh-quality 
at SUCH LOW PRICES. Each BRA > eolalainne THE ARMSTRONG FC48 
Radio or Radio- 
gram Chassis 
having provision 
for an FM Feeder 
Unit and incor- 
porating separ- 
ate BASS and 
TREBLE CON- 
TROLS. PRICE 
ASSEMBLED 
and READY 
FOR USE 
£25/2/0 


(Plus 7/6 carr, and insurance.) 


per seco 


] 


MODEL AW}-7 A S-vaive 3- F 

Waveband Superhet 

A T-vaive 3-waveband superhet chassis | employing Negative Feedback over entire TERMS : 66/60 Deposi ond Rd smonths © 162/60 or 
having @ Push-Pull stage for approximately | Audio Stages and having a single valve type £12/11/0 Deposit an MONtNS 3. 

6 watts output PR CE £12-19-6 6BW6 output for approximately 4 watts 


H.P. TERMS PRICE 
H.P, TERMS: Deposit vous T/0 care. & tas Deposit €5/16/- and 7 monthly £11-11-0 


9 
46/9/6 and 6 monthly payments of 18/9. payments of 19/3 Pius 7/6 carr. & ins 
THESE THREE CHASSIS HAVE “ GRAM” POSITION and are IDEAL REPLACEMENT | 
CHASSIS FOR THAT OLD RADIOGRAM ''—~Send $.A.E. for complete details. 


ee LIMITED 


MB i i i i Ml Ml Mi Ml MM Ml Mla 
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Open Monday to Friday 9 am—é6 p.m. Saturda 
a.m.—! p.m 
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HIGH FIDELITY seeccccccccccoocooce 


TUNING UNITS ; 


AMPLIFIERS 
: FOR THE 4 : 
e PRE-AMPLIFIERS * RADIO RECEIVERS = 


Seecccccccccccccccss MOME CONSTRUCTOR :......ccccccccscees 
—COMPLETE KITS OF PARTS FOR THE “Hi-Fi” ENTHUSIAST— 


Fhe POLARS ‘S-F | STERN’S “ fidelity ”’ PRE-AMPLI-| STERN’S HIGH QUALITY 8-10 


LIFIER | FIER TONE CONTROL UNIT WATT POWER 
AMPLIFIER 


| r * . Comprises the MAIN 
! 


“A design for the music lover "’ 


AMPLIFIER 


Briefly it has inpote for all types of MICROPHONES, 
HIGH and LOW GAIN PICK UPS and a RADIO TUNING 
This is the UNIT It incorporates (a) GRAM BQUALISING CON | 
very \atest de TROL (b> BSTERPCUT FILTER, (c) Continuously hed "tidelity 
sign and needs no recome jation from us. Our Kit te ] variable BAS® and TREBLE CONTROLS and a variable | PRE-AMPLIFIER (Mustrated slong 
mplete to Mullard’s specification, including the latest OUTPUT CONTROL which enables ite use with any type side. TWO 6V6's are used in push he 
GILSON ULTRA LINEAR OUTPUT TRANSFORMER [| of Amplifier | resultant reproduction te genuinely in the HIGH fidelity 
snd the entire MULLARD Valve Boome Als LL SPECIFIED ri wong or CORTESE vet Aw: £6/6 0 class, yet the total cost je ridiculously low 
COMPONENTS are supplied. PRICE 0) ‘ ms.) 
COMPLETE KIT OF PARTS £11/110 OFPRE IT ASSEMBLED, READY FOR USE, @8/0/0. |} PRICE OF COMPLETE KIT OF PARTS £7/7/0 
Pius S/- carr. and ine.) | (Plus 5/- carr. & ine.) (Main Amplifier only.) (Pius 5/- carr, & ins 4 
THE ful! SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are available for 1/6 each. THEY include COMPONENT PRICE LISTS and simple “ wirc-to-wire ' 
PRACTICAL DIAGRAMS 


SPECIAL PRICE REDUCTIONS .. . FOR PURCHASERS OF A COMPLETE ~ Hi- Fi” AMPLIFIER 


WILL at "LETE KIT OF PARTS to build THE MULLARD “ 5-10" MAIN AMPLIFTER and the STERN'S “ fidelity " PRE-AMPLIPTER- TONE CONTROL 
U NIT 1 216/16/- (plus 7/6 carr. and ina), or we will supply THE TWO UNITS MADE UP and READY FOR USE for £19 18. (plus 7/6 carr. and ine 
Terma: Deposit £9/19/6 and 12 monthly payments of 18/7, or £5 Deposit and 9 monthly payments of €)/16/7 
(o COMPLETE KIT OF PARTS to build the HIGH Qt ALITY 8-11 ) WATT POWER AMPLIFIER and the’ fidelity’ PRE-AMPLIFIER-TONE CONTROL, 
UNIT tor £13 (plus 7/6 carr. and ine.) or we will supply THE TWO UNITS MADE UP and READY FOR USE from 215/15/- (plus 7/6 carr, and ine 
Terms: Deposit 27/17 10 monthly payments of 17/9, « Deposit and @ monthly payments of £1/8/9 
"QWaLtry < or T THIS NATURE | HAS } NEVER, B BEFORE BI BEEN OFFERED | AT SUCH Low cost. 


AN F.M. T STERN'S $ POWER SUPPLY UNITS ;STERN’S “COMPACT 5” AMPLIFIERS 


a | | Saran DEVELOPED FOR VERY a waters 
CONSTRUCTOR 
STERN'S fidelity 

A well designed unit 


that can be com 
pletely built for 


£10/0/0 


These unite are 
fully emoothed 
with all output 
mnnectiona ter 
minated to con 
necting blocke, 
thereby enabling 


A design comprising a 5-valve line up, using the latert 
type valves and incorporates the Mt LLARD PERMEA 
BILITY TUNING HEART and a Magic Eye Tunis 
Indicator The performance of thia Tuner te genuinely uy 


Amplifier, 
Overall 

Spin, x Shin. 
4jin. Two Unite 


20. Attractively finished in “ Haromer 
complete SPECIFICATION and BUIL DING 
STRUCTIONS are available for 1/4, wire-tow 
tyr ng are included, All Component 
aa separately. WE SUPPLY THIS TUNER as. 
SEMBLED and READY FOR es = ma: Deposit £7/5 
Y monthly payments of 
3 18/0 Deposit and 9 month: of WAAL "£14 10 0 
A design for a COMBINED AM-FM TUNER precisely 
sirailar in appesrance to the above will be available 
i of June The wn CONSTRUCTOR 
able to build thie for 213/10/-. It provides comple 
ywerage of the F.M Waveband and the MEDIT Me WAVi FOR O4 ta 
BAND, thereby giving a good selection of foreign #tations A separate emali Unit ie available 
—_— — — and this in addition to supplying power to the Amplifier yas 
MPLETE KiToF, em Or""?Penr—n"rn enema = | additional power available for RADIO TUNING UNIT. 
PRICY @2/10)- 


a 
GN OUALITY’| STERN'S BATTERY PORTABLE | ——————————...____ 
for the HOME CONSTRUCTOR |EXCEPTIONAL OFFER For cash 
| This 


test BSR ONLY 
This ie a completely NEW DESIGN and we cannot at the | MONARCH 3-6PEED 
time of going to press produce an illustration, It in- |AUTOCHANGER ts 
wporates the ECONOMY MINIATURE offered tor 
VALVES, and these have about half the battery con | 
sumption of the standard valve line-up normally in £7/19/ 6. plus 
rporated in this type of Portable Set-——hatteries will 5/- carr. and ine.) 
therefore last about TWICK AB LONG The Set com 
prisse @ 4-valve Saperhet design covering both LONG and 4 ©, "2% waite 
plas 5 MEDIUM WAVEBAND® and incorporates a Goodmans 
and ins.) in, PM Speaker. Tone therefore is very good whilst eojome | re fe. Tie 
WE ALSO OFFER IT ASKEMBLED | *°4 #tation selection is excellent Accommodated in a 10im. and 12 
and READY FOR USE for £9 10 0 ‘ very attractive rexine covered ATTACHE J 
= 5/- carr, and ina.) < @The 
This amplifier has proved one of the most popular modele | THE COMPLETE RECEIVER (including ATTACHE CASE) | ¥,y'p', "),.” 
flered to the HOME CONSTRUCTOR. [t provider] can be ballt tor £8/12 ~ a , 
> / / | a. am in. recorda 


really excellent reproduction up to 8 watts, employing Ih ASREMBLY MANUAL @hich 
| @ They have separate eapphires tor LP. and 78 + 


Vaive and o—% 250-300 volte at up to 70 mA. and 6.3 04 2-stage high sensitivity The “ Compact 6-4 

volte a4 9/6 { amapiiter having BEPAR- | A S-etage version of the 
PRICE or COMPLETE KIT OF PARTS / ATE BASS and TREBLE 6-2” model, but in thie 
ASSEMBLED AND READY FOR USE £2/17/6 | ousncts and designed case having an additions 
(Carriage and insurance 2/6 extra.) / to give up to appros, 6 stage and = = incorporating 
TYPE “BB” UNIT. Incorporates ty EZAl val od | watte with very pleasing negative feedback. PRICE 
Y — 250-300 volta at up to 100 441 and 6.3 volte at § quality PRICK £6/16/- £6/16/0. 


(plus 56 carr, and ina.) (plua 
PRICE. OF COMPLETE KIT OF PARTS £2/15 0 oe Amplifiers are compact and very attractively Je a) 
ASSEMBLED AND READY FOR USE £3/3/ 0 having « Bronze/Goid finish with a fully engraved tront 
Carriage and ineurance is 2/6 extra.) 1? which the entire in opvenientiy mounted 


The WIRING DIAGRAM I8 AVAILABLE SEPARATELY [7° pace than a conventions 


to the new standard of similar Unite now being flered "| are available. Type ‘A Unit Incorporates type 6X5 | The “Compact 5-2.” AVAILABLE 


will autochange 
on all three 


6V@'s in push-pull and incorporating negative feedback vtaine “ wire-to-wire” diagrams is available for 1/6. 
Provides for the use of both 3 and 15 ohm oo The ALL COMPONENTS are avaliable for sale separately which are moved into position by « sing'e ewitch 
@ Minimum baseboard size required 14 « 12pin 


ri fete SPECIFICATION and BUILDING INSTRUC 
TIONS are avaliable for 1/6. — ee ee ee ee ee ee ee ee oe ee eee Pr ight above Sfin and height below base hho 
bulk purchase enables ws to offer theese BRAND NEW 


Wire-to- Wire © Diagrams are included and al] Components 
are available separately UNITS ‘ ot 
The B.S.R. Model TU.8 3-SPEED lorqrasmeen ail tadetadin 
The intent COLLARO O84 3-6PEED AUTOCH ANGER 
- REC Kk [the io o “ mizer™ unit and incorporates the “ Matic 
o9 oO D PLAYER he Crystal Pick-up, €9/19/6. WLP. BB dep. and 7 mouthe 


ot 17/2. 
L 0 N D 0 N E C 4 Supplied complete, including the new lightweight “ Torn WE ALAO HAVE IN STOCK THE COLLARO MODEL 
+] . 7 7 ~~ E bed Y +yy . A. up, ty A ans 2010 PX TRANSCRIPTION BEOCORD PLAYER. 6.4.8. 
we supply - motor tor ~ 9 FOR FULL DETAILA 
Phone : CENtra! 5812-3-4. i 
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There is always a fine selection of equipment ct 


2 METRE RECEIVER rvre r 1392 


Air Tested 
15 Valve Superhet 


Frequency 95-150 Mc's 
(2 to 3 metres) 


Valve line up: Ist and 2nd R.P 
Amp. VR.136 (EF.54), Ist Local 
Oscillator VR..65 (SP.61), 2 Oscil 
lator Multipliers VR.136 (EF.54) 
3 LF. Amp VR.53 (EP. 
A.G.C. 6Q7. Output 6]5, Muting 
VR.92 (BA.50). Noise Limiter VR.92 (EBA.50) 
VR.136 (EP.54). De Mod. 6Q7 
Slow motion tuning, normally crystal controlled, or tunable over 95- 
150 Mc/s. Power supply required: 240-250 volts at 80 mA. 6.3 volts 
at 4 amps. Size 19in. ~ 10in. * 10in. Standard Rack Mounting 
£6/19/6. Complete with valves and circuit diagram, checked and 
Air Tested. Packing and carriage 17/6, 10/- returnable on packing case 


VIBRATOR PACKS (Mallory) 


12V Input 150V 40 mA Size Shin. * Shin. * Bin. Price 17/6 each 
12V Input 275V 80 mA Size 5)hin. x Shin. x Bin. Price 25/- each 

6V Input 275V 80 mA Size 4}in. * 6in. » 4hin. Price 35/- cach 
With harness Plus 2/6 p.p 


LINE TESTING METER UNIT 


With one 0-30 mA and one 0-100V 2)in. Panel Mt'g Meters, P.O 
Switch, 3 Panel Mounting. Fuse Holders in strong polished wooden case 
with lined lid and handle. Size Sin. wide « Sfin. x 5fin. Price 15/- 
each. Plus 2/6 p.p 


COMMAND RECEIVERS 


BC --453-——B 190-500 Ke/s. Price £2/17/6 each 
BC—454—B 3-6 Mej/s. Price £1/5/- each. 
BC—455—B 6-9.1 Me/s. Price £1/5/- each 
Fully Valved—Less Dynamotors (Not New) 


COMMAND TRANSMITTERS 


BC—458—A 5.3-7 Mc/s., BC-——-459—A 7-9.1 Mc/s 
Pully Valved-—lLess Dynamotors (Not New) 


B.P.O. 6J7. Mixer 


Plus 3/- p.p 


Price £2 cach 
Plus 3/- p.p 


A.R.88. Ceramic Wafered Range Switch Assembly. 8 wafers mounted 
on chassis measuring 9in. x 9in. * Shin. Spindle length l5in. Price 
17/6. P.us 2/- p.p 

3 cim WAVEGUIDE 


(American) New Flexible and Rigid in lengths from 18in. to 5ft. Also 
hard bend, easy bend and fi tings Send for price and details 


PAPER BLOCK CONDENSERS 
8 uF 600 V wk, 5/6 p.p. 4 uF 400 V wke¢., 4/- p.p 


P.O. TYPE MAGNETIC COUNTERS 

500 ohm reading 0 to 9999 Size Sin. long « Ihin. « Ifin. Price 
5/6 p.p 

TYPE 81 MINIATURE TRANSMITTER STRIP 
Complete with valves CV.415 (TT15), CV309 (QV04-7), 2-6AM6 
2-EL.91 and Crystal. Circuit supplied Free with unit. Price £4/10/- 
post paid 

LF. AMPLIFIER UNIT 

460 Ke/s with IT4 Brand New and Boxed. Fully Screened in plug-in Box 
Size 2jin. * lin. x 4)in. Price, with circuit, 10/- ea., plus 1/- p.p 


INSULATION TAPE 


Perfect condition. jin. wide, 25 yd. reels, foiled, in tins, 1/3 each, p.p 
Rd 


ELECTRO MAGNETIC MICROPHONES 


With switch and piug R.A.F. Type 48, new and boxed, 2/- each, p.p 


MAINS POWER UNIT 


TYPE 234 


(For use with Receiver R 1392) 


Double Smoothed 200-250 v 
505 Input. 240 V. 100 mA. 6.3 at 
6 amps. with Volt Meter reading 
input and output voltages. Size 
19in. x 10in. x 6hin. Standard 
Rack Mounting. Price £4/10/- 
each, plus 7/6 carriage 


POWER UNIT Type 173 


12 or 24 Volt D.C. Input 120V, 
60 mA. Output. Containing 
Vibrator Transformer, 12 Volt 
Vibrator, two 120 Volt Sele- 
nium Rectifiers, Chokes and 
Condensers. Size 10}in. x 6in 
x Bin. Price 12/6, post paid 


RECEIVER UNIT Ex 1143A 


Suitable for conversion to 
2 metres or F.M. 
Wrotham trans 
missions. 


Valve line-up: (4) EF50. (1) 
EL32. (2) EF39. (1) EBC33. 
(1) BASO. Supplied with 
circuit diagrams. 

Fully valved 35/- each, plus 
3/- p.p. 


A.P.Q.9 RADAR JAMMING UNIT 


Containing 913A Photo 
Multiplier Cell, complete 
with resistance network 
and lightproof box. Wide 
band amplifier (2) 6AC7 
and 6AG7, driving a pair 
of parallel 807s which 
Grid modulate a pair o/ 
8012s in push pull. 
Lecher lines, these cooled 
by blower motor. Cathode 
loaded by Co-axial stubs 
which simultaneously 
guillotine tune anode and 
grid lines with a coun- 
ter mechanism Out- 
fut is matched to acria! 
7y a matching stub 
Suitable for use in centi- 
metric bands. Brand new 
price £5, plus 10/- packing and carriage 


ABSORPTION WAVEMETER 


Easily converted to 2 metres or 
70 cm. In Copper-plated meta! 
case Shin. x 4hin. « Shin. with 
dial calibrated 0-100 and 80 V 
Neon Tube. Coverage approx. 
190-210 Mc/s. New, 6/6 cach 
post paid. 


All these fine offers are on display at > 
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PROOPS anos. iro. - 


TYPE 62A INDICATORS 


Ideal for conversion to oscillo- 
scopes, T.V. units, etc. Con- 
taining V.C.R.97, 12 VR.91 
(EF.50), 2 VR.54 (EB.34), 
3 VR.92 (BA.50), 4 CV.118 
(SP.61). Slow-motion dial, 13 
Pots and scores of useful 
components. Size: 8} x 114 
18in. In wooden packing case, 
£3, carriage 7/6. 


R.F. UNITS 


R.F.24 20-30 Me/s. Switched Tuning 
Valved. 9/6 each. 


R.P.25 40-50 Mc/s. Switched Tuning 
Valved. 9/6 each. 


R.F.26 50-65 Mc/s. Variable Tuning 
Valved (new and boxed) 25/- each. 


Packing and postage 2/- each. 


2-3mA MEASUREMENT METER 
2-3 mA movements in metal case measuring 
4iin. high, 3}in. wide and Sin. deep. 7/6 
plus 2/- p.p. 


THROAT MICROPHONES 
Type TS. U.S. Manufacture. 


Complete with elastic strap. Lead ty oy YS at nee piv PL.291, 


and socket JJ-048 New and boxed, 3/- 


INSULATION TAPE. Perfect condition, jin. wide 25-yd 
reels foiled in tins, 1/3 each, p.p. 8d. 
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The Walk-atound Shop 


MINIATURE I.F. STRIPS 


= = x10} 3in. Frequency 
2 EF.92s and | 


Limiter. Circuit sup- 


Price : 8/- tess valves 
Post paid. 


AN/APN1 UNITS 


R.F. TRANSMITTER 


A sub-chassis 3) « 6] « 2}in 
containing a R.F. Trans- 
mitter operating 67.42 cm 
(445 Me/s) with a band- 
width of 40 Mc/s. Modula- 
tion of its carrier is by 
means of a Moving Coi 
Transducer with a meta 
diaphragm. The proximity 
of the diaphragm effectively 
changes the resonant fre- 


quency of its tuned circuit, 'o produce frequency modulation 


This 


transmitter utilises TWO 955 (VT 121) valves, and can quickly be 
converted for Radio Controlled Models; the frequency for this purpose 


being in the band, or for 70 cm. work 


RECEIVER 


A sub-chassis 3) yk 2tin. bogese 
paens frequency 
and 


A.F. AMPLIFIER 
An Audio FP cy Amplifier in 


O 9004 valves. 


a sub-chassis 5 x 3 = Shin. 


15/- 


a Receiver tuned to the trans- 
Por use in 70 cm. 


Price, post paid, 12/6 


R/C 


coupled, using O 12SH7 and ONE 12SJ7 valves; and can be used 


for Telephone Intercom., Pre-Amplifiers, etc 


Price, post paid, 15/- 


SENSITIVE ALTIMETERS 


0-45,000 feet. Suitable for climbers, Gliders and Car enthusiasts. 


In working order. Price 15/- each, p. and 


BENDIX I.F. Transformers. 1.63 Mc/s 
set of two new and boxed. Size 2 14 x Min 


in cans, 


BENDIX potted Audio Output Transformer complete with 
integral smoothing choke. Ratings 4) watt 9,000 ohm Primary. 600 


and 4,000 ohm Secondary. Size: 4 1} x 2in 


p.p. 1/6. 


New and boxed, 4/6, 


Make a miniature POCKET RADIO 


Incorporating +e” 
technique using the New Ferrite 
rod. ble by simple 
conversion of an ex-Govt. Hear- 


ing Aid. 


Technical Details. A Germanium 
Diode Detector circuit followed by 
the existing 3 valve Amplifier, giving 
adequate amplification throughout 
the medium wave band. 


This conversion can be carried out 
in approximately 30 minutes. 

SEE and HEAR this Miniature 
POCKET RADIO demonstrated. 


THE COMPLETE KIT OF PARTS 
includes a Type OL10 -— Aid Se 
Crystal microphone) in perfect workir 
order with miniature ear phone and moulded 
ear insert attached; ferrite rod, germanium 
diode, components, cirucit diagram and full 
instructions 


Price £2 6s. Od. Pos: paid 


ALL COMPONENTS SOLD 
SEPARATELY 
Dear Aid Unit y earpiece £1 5 
Plastic Har mow 2 
Ferrite Rod 
Conversion compe 
Batteries 1. ae. t eye D.18) 
ype B.119) 

NOTE: aa hg crystal microphone + not 
used in the Pocket io, it can, if desired, 
be used as « general microphone and it does 
not require a matching transformer 


5 
4 


NOTE: Carriage prices quoted apply only to England and Wales. 


NOTE: Orders and Enquiries to Dept. “‘W" Shop hours 9 a.m, to 6 9.m.—Thurs,: 9 a.m, co |} p.m. 
p OPEN ALL DAY SATURDAY. Telephone ; LANgham 0141 
BROS. LTD. 52 TOTTENHAM COURT ROAD, LONDON, W.! 
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BARD 
. this popular 
the Ww.” 
most T.R.F. or Superhet Band 
LY NE RADIO LT D. cree» Co wirution tals oly 
separate individually priced parts list f 
as specified 48/6, 
Pall lg II Fringe area version 
59/6, plus 2/- P. and P. Seer sect Ul ie 


18, TOTTENHAM COURT ROAD, LONDON, W.1. We"carry-tomprebonsy wea of al Band 


Ill Convertors 
MUSeum 5929/0095 : 
Also serials, oo boxes, air-spaced 
(50 yards only from Tottenham Court Road Tube ') low-loss coanial cable at 104. per yard. 


All post orders please to:—94.96 HAMPSTEAD RD., LONDON, N.W.1 NE ee 
EUSton 5533/4/5 


THE AM/FM RADIOGRAM 
JASON F.M. TUNER CHASSIS! BARGAIN! 


Based on the booklet by Data Publications 

2/- post free, including our individ A especial purchase of strictly 

ood Parte Liat Highly sensitiv limited quantity enables us to 

drift Incorporates ; offer the following! For Medium, 

2 specially graded Long and F.M. Wavebands 

kit supplied incluc r rs . » Plus 
with tuning condenser calibrated gram position... Chassis size 
in mele, and attractive bronze stowe overall 13}in. long, 9in. high, 7}in. 
peereare -~ plate aban mounted jeep. Dial which te attractive 
i}lustrated) front plate size Bin. « bir 1 red, green and gold letteri 
hassle Tin. x 4)in. * Ipin, Complete “ black back — yn .. 
standard kit at plus 2/6 and 5 | ckground, 12in 
Fringe area kit 15/-, plua p. and 5 ‘ : g xGjia. hevtscntal. Ver Ac 
mains, 200/250 ¥. Valve line-up 
P ELAS, EABOSO, EFS6, ECH#i, 
THE T. 8. ® F. M. TUNER! : BOOS86, EZ80, plus EMS0 Magic 
We can now supply thie FM/VHF adapto “ Hye!! Limited quantity at bargain 
either in kit form, or fully assembled price of yd only, plus 5/- 
wired and tested. Our price for the re P.aP. EP. 
bullt unit which incorporates ite ow e 


supply » £13/}5/- only , 
y «FP. of ’ termes aude 
oienken ‘ash Sime te 18 DULC! AM/FM CHASSIS H4 


kit « umplete ae specified £10, 19 6 plus 3/¢ I}ustrated leaflet available. L.M. and Short Waves plus P.M This is a quality cnamte 
y& P The booklet ‘ 6 latest B.V.A. Mullard Valves, including magic eye. High Q. inductances 
CONSTRUCTION page 4 also Ferrite rods. Price te £27/16/- cash—or H.P. terma 

technical data and pointto + 


diagraina, together with our separate! DULCI AM/FM TUNER 


priced parte list, ls available Just released Details availa ble Price £24 including tax, or H.P. terma, 


THE T.5.L. AM/FM mover ie ok 5 denien euetacunii ata Gasette AM/FM KIT! FIRST AGAIN! 


Kaceptivnal value 
vod serial, Vaive line-up ht j o0, KAKORO BOCSS tw th y Introducing the JASON AM/FM KIT for 
Large tull-vieion dis i v ¢, overall: 16 «74 « Sin, high medium waves end F.M 
guiness, plus : . ree pplomemary estve to magic 63 As illustrated this tle a very high quality 
chasele incorporating 8 of the latest mintature 
valves, plus DM70 magic eye Kits are 
available for chassis complete with output 
£215/5/- Also less output stage 
own built-in power 
only These are high 
inite and exceptional value at these prices 


« plete with esc ¥ f ke a - HP. terme available Demoustra 
tions at 18 Tottenha 


THE DULAI F.M. TUNER ory ‘ wn power supply, eultable for use with any 
emplifier, Valve line-up: HOOKS BAHOCSO, 6 x 4, and EMS80 indicator! Over 
all size: Ox 6 « Shin. high » B t ¢ £16/16/- plus PP. liustrated leaflet 
available, also HP. terme 


SPECIAL OFFER!!! Champion Model & FM/VHF Adaptor! Designed for the instant jude all required components and ful! construc 


letaile. Fully Wustrated Data Booklet with full 
ynatraction details, plus individually priced component list, available per return of post 
at 1/6, post free Both plus HOP. a F 


eonversion of A.C. radiograms, tabie A.M. receivers and Hi-Fi audio amplifiers, to enable 
owners through thelr existing equipment to obtain the best resuite from the new FM 
tranatesion Iwo connections o1 tine to the A. main the other to the 
pick-up sockets Vaive line-up KI two NPs, ERG! ! in attractive red 


SPECIAL PURCHASE’ MANUFACTURER'S SURPLUS 
and cream bakelite cabinet Iiuetrated ie aflet available o “yrne joe whilet stock 


fast only 2139/10/46 tax pall, plu “? HP. terme « Owing to tavourable purchase, we can offer strictly 

} limited quantity of these handsome chassis 

DENCO ¥.M. TUNER This highly eastul kit ie still available at inclusive price of | 200/250 v. for Medium and Long Waves, 

26/7/6 plus DOP aA P This kit ides all components and the five valves required position Incorporates own 

for the extra 1.F, Stage tor fringe area reception If required, “ Deneo” dia! and drive | line-up: U107, N108, DH107, W107 and X 109. Overall 

assembly We available for the above at 0/- extra Full constructiona! detai's 1/6 post chassia size 125) « 7hin. high Attractive bronze 

free | dial with gold aad cream lettering Dia) size 114 « 
- - | 4)in Beale length /jin Logging scale provided 

P.M. POWER PACK KIT. W ‘ ly complete kit for power pack suitable Price @7/19/6 only, tax paid, plus 9/6 P.aP, BP 

for the above FM. tuners or a the type. Priee for the complete kit ie 37/6 terms. £4 deposit plus (our monthly payments of 22/- 

only, of 58/G@ tor ready assemble init * pack ts extremely emali, incorporating | 

valve reetifier type 6X4 and built une nly 6x4 1pin. Optional extra for | 


power pack. Bulgin Octa) Plug | THE B.C. GRAM REPLACEMENT CHASSIS THE 2.0.3/4 WATT 
| KIT AMPLIFIER KIT. 


THE B.E.P. 1-VALVE RECRIVER. A\) oy " y operation, for use with headphones. | 
whe complete kit is available at 42 2 2/-3 , full inetruct - | SU available Our very popular Gram | Just released! Compare the a4 
Sas oseapiane ES fs avainnn #2 - structions of $8. post ire Chassis replacement kit. For long, medium | Treble bass, AND middle controls 
COMPETITIVE BAND Ill. CONVERTORS | and short waves, and provision for gram. | erystal or 
| Valves 6K. 6K7, 6Q7, 6V6 and 6X5 
M.I for running from existing | 


‘ supplies or separate power pack. | 
’ Heries Heaters Valve | 
ae 
P ihe »« 


1. Power requirements: | Por A.C. Mains 200/260 ¥. Chassis size 
aes -* - : ne ¥ | 13¢ta. » Spin. x 2pin. Dial size 10ir. x 4pin 
, eatere nit simply 
THE FAMOUS UNIVERTER-—COMPARE | nu inside cabinet. Complete with | sembly te simplified by use of eady| 
THE PRICE handeome eseutcheon, Available for A. assembied coll pack Iustrated booklet 
Handeome waluut inet , | operation with parallel heaters, BOCK | with full assembly instructions, with itemised a 
ereas, Contains own power supply. Simply | and BOFSO as above Price @4/12/6. | price list, ie 1/6 post tree—or the kit com. | ACOS TYPE 7 Crystal Microphone 
qoanese (0 sare Four-vaive ron) P&P 2/6. Pull inatructions supplied | piete to inst nut and bolt at @8/8/- plus| kaseste  Sanas ese, HS cok 
Complete with all instructions 26/19/6 | with each unit. Please epecity whether | o@ p 4 p =e 
pans Par | for Loudon, or Birmingham, or Manchester l 


Our advantageous H.P. terms 
e ere available on any singleitem Please add postage under 41, or Cash with order. C.0.D. charge extra—open 9 a.m. 


po ng Let us have your en- to 6 p.m. Monday to Friday. Serry but we close | p.m. on Saturday. e 


; believing 


Jury, 1956 Wiretess Worip 


THE “ECONOMY FOUR” T.R.F. KIT. 4 
three-valve plus metal rectifier receiver. A.C THE B.C. RAMBLER ALL-DRY PORTABLE 
ene 200/250 9 Medium and Long waves KIT 
Ww an supply all required components right ly details with practical! and theoretica 
to the last out and bolt. Valve line-up) di me « upplied at 1/6 post free. This 
657 and 6V6. Chassis ready drilled —Cabinet ‘ ' professional 4-valve superhet—all 
12in. long by 6in. high by Sin. deep—Choice , > med and long waves A cream 
or brown Bakelite, or wooden walnut top panel, with dial engraved tn red and 
abinet Complete instruction booklet ereen adds to the very imposing appearance of 
ractical and theoretica) diagrams. Each this model which is housed in an attractive cream 
t brand new and tested prior to pac leatherette covered attache-case t 
price 25/10/- complete— Remember vin measuring only 9in « Tho 
is being demonstrated at our ab eight less batteries 4fib., with batteries 
We proudly claim that our fully ' really has everything. Bullt-in 
strated instruction booklet is the most com high quality, extreme! sitive, and very 
ehensive available for this type of receiver—Booklet available at 1/6 post (ree. This is ? e m es meaker. Valve 
wed if kit is purchased later. Plas 2/6 nicking and carriage for complete kit, the required 
THE “SUPERIOR FOUR Ett. Ow ong , a, inevnsing 
new four-valve receiver cas an 
250 ¢ w and L lusive price of 
essful “* Bx ‘ batteries 
omponenta are supplied Bi26 at 10 A A.D. 35 at 1/6 
2 6807, 6 “iT and ¢ 
haswsis ready drilled. Cabinet size, 10jin RAMBLER MAINS UNIT" At lest we are « to offer our specia! maine outs kit for using 
l0in. while. Maximum depth at base | our popular all-dry “ Rambler" on A.C sins, Complete kit, which when 
bin. tapering to Sjin. at top. Sloping front. | fits snugly into battery compartment, can be supplied at 47/6 >ius 1/6 packing and postage 
Very attractively finished in light walnut | Price inclodes all required components, and tull assembly imsiructions, N.B.—This unit 
ami peach Each component brand new | is completely sel!-contained in a metal box measuring 7in 2iin. ~ Liin, and ie ideally 
LT 


and tested prior to packing Complete | eultable for ANY all-dry battery portable requiring 00 vy. H.T. and 1.5 
instraction booklet with practieal « 
theoretical diagrams te provided. Booklet 
available at 1/6 post tree. Our price tor BSR. MONARCH. The » very latest cream VALVES 
complete kit, @6/9/6! Please add 2/6 |o-#peed mixer Auto-changer. Complete with | we jay, 
packing and carriage. If preferred, we can turn-over erystal piok~ » Complete in p ¢ A stamp will bring 
supply Cabinet Assembly only, conzprising original manufacturer's cartons, fully rom “ lowing te a selection 
Cabinet and bracket wave-change switch, uaracteed. Price only £7/19/6. Buy now ‘ ot ben , . types 
dial, pointer, drum pulleys, drive spindle Quantity at thie price strictly limited. ily ie 
irt 4 e ¥ t -, plus 2/6 
See ng and Knobs a6 Bh plus 2) JUST ARRIVED! Replacement pick-up | RABCSO 19/- 
are even supplied with suffictent solder for artridge for B.A.R. Monarch, ete : BAPG2 10 
the Job iP 37. Complete with sapphire ety eBAI 
few seconds, Limited quantity | BBO 
N.B. All our T.R.F. Kit cirouits now include specially wound Denco “ Maxi-Q" coils} « Tax paid, post fre BHO 4 
on polystyrene formers, improved perlormance’ Price remains the same Special Purchase Latest type SBree 


SURPLUS BARGAINS ent. incorporating ° T * type turnover 
METERS 


perhaps the most up-to-date valve 


re 


—_ 


me POV SOO On~n) 


Oream finish. Original manufacturer 6 


ne. £0/19/6 only, plus 3/6 p. and p 


eee 


O~LIVIS GS BOVBSBOOCO—O~—SOo-— 


* terme avaliabic 


K f 
F.R. (Tropicalised) 5/- IKECORD PLAYER CABINETS. “pecially 
Rectangular made to house any type of aingle record anit 
Rectangular Finished in dove-grey leatherette Kare 
FR board measures 14}ir i Clearance 
f above and below board 3in., 45/- plus 3 
(Tropicalised) 4 * We can aleo supply equally attra 
rve- grey cabinet to house any etandard 
hanger at 60/6 plus 5). P. a PP. We 
a large selection of cabinets for all 9 10- Fie 


ses A #etamp will bring Uustrated In addition we 
(1954 manufacture by inet leaflets 


<3 


=x 
mr 


microamp 
microamp 
lmA 
l mA 
i mA 


‘@@0'' @2@' @' 222822 ' oo 


ee 


WOOO 
@ces2a0' 


naturally have af 
eurplus types available euch ae OVOUT, et 
All in our valve price let! 
1 mA 
5 mA 
») mA 
150 mA 
00 mA 
amp 
amp 
»0)-0-120 amp 


R.7. UNITS. All new condition and com 
Case size Ofin. x Thin. « Sin. Type 
30 Mele. 8/6. Bwitehed Tuning BRAND WEW CR TUBES.—ty 
2 50 Me/*. 10/6. Switched Tun- leading manufacturer, | 
26, 0-65 Mele Variable to MW 41/74 @11/106 
Tuning ee ALL these unite Post Pree Tinted. Latest type i4ir 
63 v. heater, 19-14 Ky 
EX-W.D. CATHODE RAY TUBES “Or. sealed cartons. Limit 
anteed full pieture VOR97 at ° at Diese 
VCRSITC at 35/- Also VCRISOA Prin tie ten . 
ideal for oscilloscope nm. screen at 35/- Plas 15 
aleo have VCRO7 with slight cut-off eurance 
suitable = fe osc loecope tenting 
th 


ZEEE KKEREEEEZER 
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ze 
oe 
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(shant required) 


‘™ 
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*@@, @@e0' @* 


packing 


DS bs ot ie 
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. (with shunt) 
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TRANSISTORS SEARS bo fa 00.71, 


Availatte 


at ne joe of 
O4/- cath. post tre  « 


0-16 vot 
” volt 
0) volt y { U 
Sila. ROUND PLUS MOUNTING MET? t by WESTON, blank scale read pen P : P wT ~ rere §=Burp 
SD 650 microampe, brand new, 27 y “om ; ta 
SPECIAL. UB. 0-1 mA. 2pin. taken m iipment but perfect, 28 6 each , hrouded, drop-through 
Round Pontection McC ‘ ‘ Therme - Thermo-coupled. VW. & 
PR. = Flush Ro Mt ving Lron 
METER RECTIFIERS, 1 mA. by G.E.C,, at 6/G, also 6 mA. by G.B.C., at 6/6 


SSS SST we es 


SSE EER! 
wth ae ey 
Fuusk 


COMMUNICA TION RECEIVER PCR.2 METER SPECIAL We have a 
band, 13-50 W0-5670, 900-204 juantity of aircraft electrical therme 
Valve line-up 6V6 EBOSs, X61 Brand new, by Weston. Zin. movin 
inated calibrated dia meter, flash equare fitting Theae 
serial trimamer. In black have a luminous ecale graduated a, 5¥.2 
l7jin. * 10m, * Bin legrees centigrade, but the full ecale fle t real mounting 16/6, 
r 5 ohm speaker, or head tion is approximately 150 microampal 
ylutely brand new in origina Price 12/6 each only, plus 1 Pare 
itactured tor Govt. by PYE | yippaToR PACK. Brand new, by Ma! a vour VIBRATOR PA 
12 volt input,160 ¥. 40 mA. output. Cor owtput 140 9 
only, plus p. and p. 10 plete with eynechronous vibrator, — i rectified 
we supply full conversion COLL PACKS. Manuta< We . ' in vibrator 
matns. All required com Miniature «ize, only fin. «4 
nversion available at 32/6 heap Iron-cored. For L.M 
lAmited quantity with gram. position. Switch 
Absolutely brand THI 196) ompiete 
with gireuit. Price ouly tt ot walnut 
A snip! »* ver ‘eo com originally 
AMERICAN INDICATOR UNIT TYPE ives 2 ‘ ! 33, | TV. Kas 
BOS20A. Brand new incorporating Jin. tabe T.’s 465 ’ High Quali 
JBP1, with mo metal shied, 2-48N70T JOP. aP dark solid 
2-6H6GT, 6X56, 6 . ath wae tape 
meters 24 v., transtormer, 0 TR1196 TRANSMITTER PORTION ‘ 
emall components. The whole anit « pp mitter 
ensures Only Shin. * Shin. x 70¥ heorporating 
enclosed in black ; 
" we . co y . large selection 
eo cuppees of 66 juantity at 12/6 oF ‘ar will bring thet 


converted 
i] 


receiver 
Another Cal 
available 


No. 38 TRANSMITTER/RECEIVE We o have available +” sete, eben 
WALKIE-TALKIE Range approx ita n tphor 
Coverage 74-9 Moje. The set only 
plete with valves at Q5/-, in very » k / n , — 
good condition ’ * ple /- carriag , port eng ’ ‘ ~ —~< 


POWER PACK. By eoding menutfacturer. (uput 200/250 ¥. Output 350-0-350 280 mA., 6.3 ¥ 18, Seiten > a Road, 


&s 4.7 Sv.2e. Fully smoothed. Incorporates vaive rectifier GZ92. Chass 


. x Tin. x rin Wt. 24ib. Pew only at £4/10/6, plus 9/6 p. aud p London, W. I. 


Wmetess Wor_p 


Jory, 1956 


ASSEMBLED 
sHARGER 


6v. or l2 ¥v. 
2 amps. 
Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case, fini- 
shed attractive 
hammer blue 
Ready for use 
with mains 
and output 
leads, Double 


Only 46 ‘9 carr 


3/6 


ASSEMBLED C nARGESS 
6. 1 amp. 

6¥v. or Il v. 1 amp. 
6 ¥v. 2 amps. 

6. or 12 v. 2 amps. 
6. or 12 v. 4 amps. 


Above ready for use. Carr. 2/9 


HEAVY DUTY KIT 
12 v. W amp Suitable for 
Garage or firm with a number 


| case, 


R.$.C. BATTERY CHARGING EQUIPMENT “"” 


BATTERY CHARGER KITS | 
Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier, well ventilated steel 
Fuses, Fuse-holders, 
Grommets, panels and circuit 
Carr. 2/6 extra 


| 6v.or 12 v. Lamp. 


6v.2 amps. 
6v. or 12 v.2 amps. 


A.C. MAINS fmt 4 S50 cies 
Guaranteed 12 months. 


Assembled 6v. 
or 12v.4 amps. 


Fitted Ammeter and 
variable charge sel- 
ector. Also selector 

for 6 v. or 12 
v. charging. Double 
fused. : ven- 


6v.or ll v.4 amps. 
BATTERY 


Consisting of 

Rectifier 6/12 v 
Trans., 0-9-15 v 
and variable 
with knob 


of vehicles Mains input 
200/250 v. 50 c/s. Outputs 12 ¥ 
15 amp. twice Consists of 
Mains Trans. 2 Metal Rec- 
tifiers. 2 Meters, 4 Fuses, 4 
Terminals, 2 Kheostats and 
circuit. Only 9 gns., carr. 15/- 


P.W. 
a * 
6a 

charge 


CHARGER KIT 


output, 
rheostat 
Only 45/9. Post 3/- 


tilated steel case 
with blue hammer 
finish. / 
Ready for 69, 6 
use with mains and 
output leads. Carr. 
3/6. 


Bridge 
Mains 


250 Vv 
250 ¥ 
500 ¥ 


150 ft 
275 m 


SOOoTONE 


RECTIFIERS 


40 mA 
250 v. 50 mA 
80 mA 


EX GOVT. 
All 230 v. 50 c/s. input 

19/9, 8.8v.4a., 9/9. 120-0-120 v.40 mA 

25/9| 300-0-300 v. 150 mA. 4 v.34 
250-0-250 v. 60 mMA.6.3v.24,5 v.24 


Potted 4!-3i-3in 


MAINS TRANSFORMERS 


5/9 
99 


1/9 
460 v. 209 mA., 6.3 v. 22/9 
0-16-18-20 v. 35 a Carriage 5/- extra 


MANUFACTURERS SURPLUS 


5a 
79/6. 
nA 
A 


CO-AXIAL CABLE. 


75 ohms jin., 
T'win screened feeder, 


lid. yard 


TRANSFORMERS 
Pully shrouded upright. Primary 200-230- 
250 v . 425-0-425 .. 150 mA. 6.3 ¥v 


$d. 


F CORE FLEX. = Heuieys 
4/36. Hach lead colour coded 


circula 


1/6 yd 


3a.,5v. 3a., 33/9. oe type 250-0-250 
v. 70 mA., 6.3 v 9/9, post 1/9 


r rubber 


EX GOVT. SMOOTHING CHOKES 
250 mA., 10 H., 

250 mA., 3H., 50 ohms . 

150 mA., 10 H., 50 ohms 

150 mA., 6-10 H., 150 ohms. , Tropicalised 
100 mA., 10 H., 100 ohms, Parmeko 
100 mA., 10 H., 200 ohms, Tropicalised 
50 mA., 50 H., 1,000 ohms 

L.T. type 1 amp., 2 ohms 

SPECIAL OFFERS. Small 


z 
variables .0005 mfd., 4/9. 8-8 mfd., 2s 
Electrolytics (midget) in lots of six, 1/6 ea. 


oe CABINETS. For 15, 
Table model with doors, 79/6, c 
Table type for 12in. Tube 27/6, carr 
leading manufacturers surplus 


16 or 17in 


tube 


arr 


5/6 


7/6.) 
All Type BMI 


tery eliminator 


An all dry bat- 
Size 54 «x 


SILVER MICA CONDENSERS. 
20, 25, 30, 35, 50, 100, 120, 150, 180, 
300, 330) 400, 470, 500, 1,000 pid 
002 mid. (2,000 pfd.). | All at 
dozen one type 


5 


6d. each, 


44 x 2in. approx 
replaces batteries 
jp) | 14 ¥. and 90 v. where A.C 
1/9 mains 200-250 v. 50 c/cs. is 
available. Suitable for alli 
—|battery portable receivers 


Completely 


» 10, 
supplying 


200, 
001 


15 
230 


DIAL BULBS, M.E 
6.5.0.3 4., 6/9 doz 


S., 8 v. 0.2a4., 


6% doz |requiring 1.4 v. and 90 v. 
This includes latest low 


ELECTROLYTICS 
NOT 
Tubular Types 
BuF 450 ¥ 
8 mfd. 500 v 
16uF 350 ¥ 
16uF 450 v. 
16uF 500 ¥ 
32uF 350 ¥ 
32 mfd. 500 v 
8-16uF 500 v 
25uF 25 
50uF i2¥v 
50 mfd, 25 v 
50uF 50¥ 
100 mfd. 12 v 
100 mfd. 25 v 
Many others in 


current 
Rx-Govt 
Can 

8 mfd 


T 
16 mfd. 350 v 
16uF 450 v 
$2uF 350 9 


32 mid. 450 v 
100 mid. 45 


120 mid 
100-200 mfd 


stock 


production 


50 ¥ 
8 mfd. 600 v 


16 mfd. 500 v 


consumption types. Complete 
kit with diagrams 39/9, or 
ready for use, 46/9. 

ypes 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BM2. Size 8 x 5) x 
2\in. Supplies 120 v., 90 v., 
and 60 v., 40 mA. and 2 v 
0.4 a. to l amp ay 


Cr A 
TERIES AND L.T. 2v. ACCUMU- 
LATORS. When connected to 
A.C. mains SOTRa 200-250 v 
50 c/cs. ABLE FOR 
ALL BATTERY RECEIV- 
ERS normally using 2 v.accu- 
mulator. Complete kit of parts 


PLESSEY DUAL CONCENTRIC 12in. P.M. 


with choke and condensers to act as tweeter 
unit is highly recommended for use with our AS 
amplifier, Rating is 10 watts. Price only £5 17/6. 


(15 ohms), consisting of a high quality 12in. speaker, of ortho- 
dox design supporting a smaller elliptical speaker ready wired 
This high fidelity 


with diagrams and instructions 
49/9, or ready for use $9/6. 


MAINS ENERGISED 
SPEAKERS R.A. 2-3 ohms. 
Bin. Field 600 ohms., 10/9. 
10in. Field 1,500 ohms., 23/9. 


SPEAKERS. 


or any similar 


is 
. . 
FULLY GUARANTEED, 
MAINS TRANSFORMERS 
Primaries 200-230-250 v 50 c/s 
FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250 v. 60 mA. 6.3 ¥.24,5¥.24., 
Midget type, 2}-3-3in 
350-0-350 v. 70 mA., 6.3 ¥ 
250-0-250 v. 100 mA., 6.3 ¥ 
0-4-5 v. 3a 


v 
350¥ 
275 

6/11 


RECS —— SSS SSK K 


2a.,5% 
iv.4a 


values, less switch, 2/9; with S.P. sw 


VOLUME CONTROLS with long spindles, all i+ . roa . 


4a 
6a., 


100 mA., 6.3 ¥ 
100 mA., 6.3 ¥ 
for R1355 conversion 


»5¥ 
v 5S¥ 


itch, 3/9. 


Oak 2 v. 7 pin. sym 


VIBRATORS 
7/9. 


300-0- 300 v. 100 mA., 6.3 ¥ 
300-0-300 v. 100 mA., 6.3 ¥ 


hronous, : 
v.44.,c.t., 


EX GOVT. E.H.T. 
.S mfd., 2,500 v. Blocks 
.5 mid. 3,500 v. Cans 
1 mfd. plus 1 mid. 8,000 v 
(common negative isolated 


CONDENS 


, large blocks 


0-4-5 v. 3a 
|350-0-350 v. 100 mA.,6.3v¥.4a,5¥ 4a 
300-0-300 v. 130 mA., 6.3 v.44. ¢.t.,6.3¥ 
3 La., suitable for Mullard 510 Amplifier 
350-0-350 v. 100 mA., 6.3 v.-4 v., 44., ct, 

6) 0-4-5 v.34 


ERS 


4 


EX GOVT. METAL BLOCK 
CONDENSERS 

2 mid, 500 v 
4 mid. 500 v 
8 mid, 500 v 
4 mid. 400 v 


10 mid. 60 
&-8 mid, 501 
Smid 500 ¥ 
250 v 


plus 2 mid 


PAPER | 350-0-350 v. 150 mA., 6.3 v.42 
350-0-350 v 


»5v.3a 
150 mA., 6.3 v.24, 6.3 ¥ 
69| 2a,5v.34a ‘ 

6/11 | 425-0-425 v. 700 mA., 6.3 v 
7/9; 63 v. 4 @ CA, v. 3 
1/11} _Williamson Amplifier, etc 


)¥ 
x 4 a., ct, 


a suitable 


EX GOVT. VALVES. VR137, 
lid. SP61 2/3; 4SHA 1 3; E132 


., ae, 


450-0-450 v. 250 mA., 6.3 v. 6 a., 6.3 ¥ 
EBM 


6a, 5 v.34 69/6 | 


EX GOVT. UNITS, type RDF! in 


etc., trans., L..F. choke, Rectifier etc., 
cannot enter into correspondence 
these units which represent a really ex 
bargain at 29/9 Carr. 7/6 


sealed cartons with 14 valves including 574G/260-0-260 v 


regarding | 250-0-250 v 


TOP SHROUDED DROP-THROUGH et 
original | 250-0-250 v. 70 mA., 6.3 v. 2.54 
70 mA., 6.3 ¥.24., 
80 mA.. 6.3 v 24., 
100 mA., 6.3 v. 44., 
100 mA., 6.3 v.-4 
Sa 


etc. We) 350-0-350 v 


ceptional 300-0-300 v 
c.t., 0-4-5 ¥ 


CONTROL PANEL with | 
wafer Yaxley switch, | pointer k 
switches, various plug: 


ob 2 


and sockets. ¢ 


SixX-position 
2S.P.S 


350-0-350 vy 
5v.30 
340-0-350 v 100 mA 


3 100 mA., 6.3 ¥ 


nly 1/6, 6.3 v.-4 1 


OIL FILLED BLOCK 
NDENSERS 
Bryce 11-7 mfd. 500 v. New unused 
surplus, only §.9 each 


c.t., 0-4-5 ¥ ja 
350-0-350 v 150 mA., 6.3 v 
E.H.T. TRANSPORME RS, 

mA., 2-0-2 v. 1.1 a., 

for VCR97, VCR517 


ta.,5 
2,500 v 


11 


Gov 


2-0-2 ¥ 


| 0-9-15 v 7.5 a., 2 


TRANSFORMERS 


INTERLEAVED AND IMPREGNATED 


FILAMENT TRANSFORMERS 
Primaries 200-250 v. 50 c/s. 


CHARGER TRANSFORMERS 

Al! with 200-230-250 v. 50 c/s Primaries 

0-9-15 v. 1) @., 11/9, 0-9-15 v. 3 a, 16/9; 

0-3.5-9-17 v. 3 a., 17/9; 0-3.5-9-17 v. 4 a., 

18/9; 0-9-15 v. 5 a, 19/9; 0-9-15 v. 6 a., 23/9; 
8/9. 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 c/s 

120 v. 40 mA., 5-0-5 v. La. . 

90 v.15 mA., 6-0-6 v., 250 mA 


OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 384, etc. 
Small Pentode, 5,0000 to 302 , 
Standard Pentode, 5,00012 to 322 
Standard Pentode, 8 yy wv - 
Mult- ep 40 mA. 3 2 
Class B Push- Pull * 
Push- Pull 8 Watts 6V6 to 3 ohms .. 
| Push-Pull 10-12 Watts 6V6 to 39 or 15 
Push-Pull 10-12 Watts to match 6V6 wo 
3-5-8 or 151) .. 
Push-Pull 15-18 Watts, sectionally wound, 
6L6, KT66, etc., to 3 o: 15 ohms 
Push-Pull 10-15 Watts, Ultra Linear, 
designed for Mullard Amplifier 510 
Push-Pull 20 Watt high-quality section- 
ally wound, 6L6, K'T66, etc., to 3 or 150 


‘60 


:1, 


| Williamson type exuct to spec 


SMOOTHING CHOKES 
250 Ne 5 H., 100 ohms 
7-10 HH, 250 ohms 
10 H.. 300 ohms 
10 H., 350 ohms 


60 mA., 10 H., 400 ohms 


JuLy, 1956 Wiretass WoaLp 


R.S.C. A6 ULTRA LINEAR 30 


NEW 1956 DESIGN. HIGH FIDELITY 
PUSH-PULL UNIT EMPLOYING SIX 
VALVES. Tone Control Pre-amp stages are 
incorporated. Sensitivity is extremely high. 
Only 30 millivolts minimum input is required 
for full output. THIS ENSURES THE 
SUITABILITY OF ANY TYPE OR 
MAKE OF MICROPHONE OR PICK- 
UP. Separate Bass and Treble — give 
both “litt” and “cut” with am tone 
correction for lc layi = 
OUTPUT SOC 
INCLUDED FOR SUPPLY O 
20 mA. and 6.3 v. 1.5 a. FOR A RADIO 
FEEDER UNIT. Price in kit form with 
easy to-follow wiring diagrams. Gns. 
Only Carr. 10/- 
Or Factory built with 12 months ec. 
50/- extra. H.P. TERMS ON ASSEMBLED 
UNITS: DEPOSIT 28/6 and 12 monthly 
payments of 21/-. If required an extra 
input with associated vol. control can be 
provided so that two separate inputs such as ‘‘ mike” and gram., etc., 
etc., can be ee OE for mixing purposes. Extra cost for + A can ‘supply Micr 
this. 13/-. Cover as illus 17/6 extra. 


cash prices or on 
EXPORT ENQUIRIES INVITED 


BANDS, GARRISON THEA 


WATT AMPLIFIER 


Type 807 output valves are used with High 
Quality Sectionally wound output trans- 
former specially ive few for Ultra yy 
operation. on: dback of 17 D.B. 


_2 
at 50 c/cs., 


blue 


used 
_ size 12x9x* Vin approx 


AS STRING BASS, 
ORGAN, eer: etc. FOR DANCE 
» etc. 

ophones, Speakers, Hotary Converters, etc., at 
tt. . terms with amplifiers. 


R80. TAI HIGH QUALITY TAPE DEOK AMPLIFIER 


POR ALL DECKS WITH HIGH IMPEDANCE REOORD/PLAYBACK AND 
ERASE HEADS. Suoh as . . Overall 
size a Por 230-250 v 50 clos. A.C. mains. 
2-3 ohm speaker. Only 15 millivolts y 4 required for full recording. 

2 millivolte minimum input rex trom recording bead. Magic Bye re 
cording level indicator. Pro tor feeding P.A. amplifier, Can be used 
a4 gram. amplifier with input of 0.76 v. R.MA, Negative feedback equaliea- 
tion. Linear frequency response +8 a B. 60-11,000 cjes, 

‘acilities fi 


R.S.C. ULTRA LINEAR 
12-WATT AMPLIFIER 


at lin. Thin., or Shin | 


per a 


equalisation at the turn 
4 . ay. song Beane: ow 


from record to 


11 Ready for use. 


GNSS. Carr. 7/6 
head 


is is aseured. PRRFOUMAN 
AT OVER TWICE THE COST. LEAF 


of 
7 “GoMPAnADLE H UNITS 


. Limited 
w cartoned. ‘Only “Ea 7/6. plus 


RECORD TURNTABLE COM- 
PICK-UP SAPPHIRE STYLUS). 
RAND NEW. CABTONED. Only 
96 “avores. halt price). Carr. 6/- Yor 200-250 ¥. 


= y crystal types. Acos 33-1 
hand or deak type, ~ pn A A 


Leleacupic stem, £6/19/6. 
RS.0. 45 WATT HIGH 
TYPE A 


waleee vasnseee CABINETS. Designed for above 
er housing ier and 
Limited number. 


m Attractive mar Ey 


—~-4 od new 
eartoned €3/10/6, carr. 7/6. 


GAIN AMPLIFIER 
5 


QUALITY AMPLIFIERS, 5-4 watt, specially dactgnes tor 

use with BBR changer and above eabinet. Latest miniature 

ve valves used. Base and Treble Controls and 

Conteol with mains switch For AX. 200-260 ¥ 
mains. Ready tor use, only £3/10/6, carr. 3/6 

P.M. SPEAKERS. Suitabie for use with above equipment 

6 a. 
UPS 
, boned 


club, ete. Only ‘0 milli- 
volte input te required 
ter full output eo that it 
ie suitable for use with 
the latest high-fidel 

pick-up heads in addi- 
tien to all other types of 
plek-ape aod practically 
all mikes. Separate Base 
and Treble controls are 
proved. These give P.M. SPEAKERS. 4-3 ohm., Gin. Goodmans, 17/9, 6}in 
full long playing record equaliastion -|B.A., 16/9, Sin. Rola, 19/9, L0in R.A., 86/9, 12in. Plessey, 
gible, balag 71 B.B. down, 15 DD. 26/11. 


ed HE. ef 940’ v. 08 mA. 004 LE ssc Ty SKY FOUR LA. RECEIVER 


Elliptical 7 x 4 ‘ns. with 2-3 chm speech coll, ] 


of norma! price 


avaliable for the supply of . Radio Feeder Unit, or Tape 
Deck pre-amplifier. For A.C. mains input of 200-230-260 v 
60 o/s. Output for 2-3 ohm . Chassis le not alive 
Kit e complete in every detail and iselndes fully 
punched chassis (with baseplate) with biue 
hammer finish, and point-to-point wising diagrams 
and instructions. Exceptional value at only 
/L5/-, of assembled ready for use 25/- extra 
plus 3/6 carriage 


R.8.0.A73-4 WATT QUALITY AMPLIFIER 
A highly sensit've 4 valve amplifier using negative) 
feedback and 


doe A design of « S-valve 900-200 +. AL, 

For inclusion in 

It employs valves 6K7, 6P61, 6160 
lally designed for city in Bensitivity 
Point-to-Point wiring 
diagrams, \netructions aad oye Net, This receiver 
can be my 4 wom * maximum of £4/19/ ‘ineted cabinet. 
Available in or cream bakelite, veneer walnut. 


\eciatad | and le epec 
.}end quality is well ap te 


32 THE CALLS. — LEEDS, 


Terms C.W.O. or C.0.D. No C.O.D. under £1. 
£2, 2/9 extra under 65 unless stated. 
Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m. 


2. 


List 6d. Trade Lise Sd 


Postage 1/9 extra on all orders under | 
Full Price 


Control, 
Includes 5 valves (807 outpute), 


7 transformer, 'y designe 
for Ultra Linear 00, aed reliable amall condensers of 
manufacture. 


INDIVIDI AL OCONTROLA voR 


supplied. 
5/-, or tactory bait 
If required \oavred metal 


Carriage 10y- 
with 2 casrying handles can be supplied for 17/6, 
Where input secket with 


ROTARY CONVERTERS. 
ly v DL. Output 20 ¥. We 
arr, 14. 


FOUR-STAGE RADIO FEEDER UNIT 
of e RIGH FIDELITY LL. and UM. wave 
contained 


190 


watts. input 
o. AC. Only 7 one. 


Matos receiver with 


| aod Gram 


Sion cs Thu 
1f/-, neloding Die’ and Dive enote 


aa a 1-4 rejulred 


| DELAsy RROORD PLAYING TURSTASLA OOMPLETE 
MAGEBTIC J le high impedance 
veneero | catinet 

a gandard records (7% Fm) 

Limited number. Brand new, cartooed, €5/17/4, onrr. 7/4 


W.B, “ STENTORIAN ” HIGH FIDELITY P.M. SPEAKERS. 
| o reel 10 watts, 16 chm (or 3 ohm) speech cof Where 


| Stas Piease state whether Jotun ow 13 ken require!” 


928 WIRELESS 


L. WILKINSON (CROYDON) LTD. 


19 LANSDOWNE ROAD, CROYDON 
Phone : CRO. 0639 Telegrams: “ WILCO,” CROYDON 


RELAYS P.O. TYPE 3000 


BUILT TO YOUR 
SPECIFICATION 


QUICK DELIVERY 
KEEN PRICES 


CONTACTS UP TO 
8 CHANGE OVER 


*.8.D. 
60 Microamp (scaled 0/100 } 
100 “i 0/1500 yee Zbin | 
260 ‘ I 
600 


Amp 


0-60 Amp 
Volt 


RADIATION MONITORS. 
ameter No, 1011B in case 
The 64 Scaler. Furthe 
WAFER wen N 
Standard, 1 Pole 
1 Pole 11 Way, 2% 
3/6; 2 Pole 11 Way 
Ceramic Type 1 Po 
6/-; 12 Pole 8 Way » w vd 
CHARTBOARDS. “uoplete with pantograph arm, Perspex ses 
a tor head, Ideal as a drawing board 17in, square, Brand New 
met 3 
TERMINAL teens. 2 way No, 6C/430 fully protected, 4/- per doz., 
for 16 100 tor 26 $ y, ck orf Post 1/6 
TRIMMING CONDENSERS. 
2 to 32 pt., 2 pf. Allatt 
CONDENSERS, METALMITE. 
12/- doz; .006, Ol or 
1, 1/6 ea, 13/6 a 
2/8 ca. doz Post l 
4 mfd "Ov. F 6 ea 
VERNIER DRIVES. caled 0-180 deg., ratio 38 to 1, diam. Sin., 10/6. 
Post 1 
ROOM THERMOSTAT. Adjustable between 45 and 76 deg. Far. 260 v 
10 amp. A.C, Ideal for greenhouses, et 36/-. Post 2/ 
MOTOR. itv. b« a Zin, approx., ¢ 2.P.M., with speed regula 


tor in end n job, 12/6, pos 
GeAnee motors. ‘ k P.M, at 12 vy iP at 24v. Very powerful 
supplied with a suppre r which can easily be removed, 36/-, post 2/6 
P.M. SPEAKERS. i0in. In portable «© with flex and plug in own com 
~artment 60 ( 5 

SN TARA FANS. 230/250 volts A.C., 6in. diam, blades, 130/-. 12 volt 


90 
GEWALEX EXTRACTION FANS. 230/250 volt, 60 cv. | Induction motor 
1,350 r.p.m., 85 watts, Oi lent running, €6/16/-. Cge. 7/6 
RATIO ARM UNITS. Ii. W an, 600 ohms + 600 ohms, 80/—. Post 2 


WHEATSTONE RESISTANCE ‘BRIDGE. 1 to 10,000 ohms. Plug type. 85. 


ELECTRO MAGNETIC 
COUNTERS 
mt Office type LLA 
0,000, 2 to 6 volts D« } ohm 
coil, 12/6 each. Post 1/6. Many 
other types in stock 
ROTARY CONVERTERS. Input 24 volt D.C. Output 100 watts at 230 
volt A.C., 150 w atts at 200 volt A.C., 92/6. Also available in a metal case 
with switch, 106) 
ROTARY CONVERTERS. i put 24 volt D.C, Output 150 watts at 230 v 
A.C,, 200 watts at 220 volts A.C, c ‘ it ood case with 0/300 volt 
meter 4 position switch a - ltage regulating resistance 180/—. Also 
available with 12 volt in 


HEADPHONES. HIGH RESISTANCE. 4,000 ohms Type CHR. New 
iS bes Post 1/6 
PHONES. Sound powered, with very sensitive balanced armatur 


inserts. 12/6 pair. Post 1/6 

POTENTIOMETERS. Wire wound and Carbon. Full list available, eg 
6OKQ) 4 watt Colvern, 4/— ea,, 42/— doz. Also large stocks of RESISTORS 
Wise Wound Vitreous, and High Stability Carbon, Low prices 


DEAC: 


‘ 
' 
' 
' 
' 
; PERMA-SEAL 
' 
‘ 


fully patented 
Lowe =~ 


Jury, 1956 


hermetically 
sealed too 


DISC, 
CYLINDRICAL 
& RECTANGULAR 


CELLS - 
from 60 mAh 


to 20 Ah cap. 


DETAILS FROM SOLE CONCESSIONAIRES : 


G. A. STANLEY PALMER LTD 


Maxwell House - Arundel Street - Strand - London - WC2 
Telephone: Temple Bar 1610 


EE LE. A 6. 


DaG #0 


type most 


ated equipment 


all types available. If desired, 
advice is given on selection of 


S. G. Brown provide Headphones and associ- 


SGBrown, Ltda. 


SHAKESPEARE STREET, WATFORD, HERTS. 
Telephone: Watford 724! 


& 6 Brown 
AUDIO AIDS 


Headphones with indi- 
vidual volume control. 
\deal for use with church 

and cinema deaf aid 
installations or for 
individuals with im- 
paired hearing. 


They provide the 
essential clarity of 
reception when listen- 
ing to Radio and T.V. 


Send for Brochure ‘ W ’ of 


suited to individual needs. 


for all known purposes. 


(4) 
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TAYLOR TUNNICLIFF 
¢ Makers of Porcelain Setulalion 


L/I9GS 
KA Nt 


Ceramics 


ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS . 


A SERVICE WHICH TT HAVE DEVELOPED 
AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 


THESE TT INSULATORS PLAY AN 
IMPORTANT ROLE IN ELECTRONIC 
DEVELOPMENT. 


TAYLOR TUNNICLIFF (REFRACTORIES) LTD. 


ALBION WORKS - LONGTON - STOKE-ON-TRENT 
Telephone: Longton 33071/2 
London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951 [2 


Published for “Wireless World” 
82" x54" 270pp. Over 100 diagrams. 


17s. 6d. net ay post 18s. 64. 


Obtainable from booksellers or from :— 


Wireess Wor_p Jury, 1956 


of a comprehensive and reliable 


guide for professionals and 


amateurs.... WOW READY 


WIRELESS SERVICING MANUAL 


By W. T. Cocking MJEE 


This is a new, carefully revised edition of the handbook known 
since 1936 as an invaluable, comprehensive guide for radio 
servicemen and others. Completely up to date, it deals in a 
lucid, practical way with the problems that arise in the repair, 
maintenance and adjustment of modern wireless receivers. 
All recent developments in receiving equipment have been 
incorporated, and the servicing of frequency-modulated v.h.f. 
receivers—a development of great importance to all servicemen 
—is thoroughly covered in a completely new chapter. 


Recognised as a standard work of reference 


lliffe & Sons Limited e Dorset House e« Stamford? Street e« London -e _ S.E.! 


These machines are 
the most up to date 
on the market. 


We will be pleased to 
send you illustrated 
leaflets giving a full 
technical specification 
upon request, 


KOLECTRIC LTD 


EXECUTIVES REQUIRE 
CRISP, 


TYPES Al /1 & Al /x REPORTS. DICTATE 


THOSE DETAILS IN 


AUTOMATIC COLL WINDING MACHINES Ls . 


CONVERTERS 

MAKE DICTATING 

MACHINES AND 

TAPE RECORDERS 

MOBILE 

For use too with Record 

Changers, Radiograms 

Electric Gramophones, Television 

Receivers, and T.V. from country house 

lighting planes. (Prices according to 

instrument.) 

INPUTS ENTREES ENTRADA; 
6, 12, 24, 32, 60, 110 or 200/250 v 

ouTPuTS SARTIES CALIDAS 
110 v. or 230 v. AC, 59 or 60 ¢/s., 30 to 300 w 


Prices DC/AC Converters 
From €8,16.0—.or Small Mocors 
From €11.16.0—for Radiograms (including 3-speed Types) 


Units complete ready for ue. VALRADIO. Write for descri 
tive folder, WW'C. ACCEPTED AS THE STANDARD by RAD 
MANUFACTURERS the Trade and the Aircraft Industry. 


Lee rapports destinés aux chefs de service doivent étre rédigés d'une 
faton bien concise—dictez-les donc dans votre voiture! 

Les convertisseurs C.C./C.A VALRADIO " consentent la mobilité aux 
machines 4 dicter et aux enregistreurs sur bandes 

lis peuvent également étre utilisés pour changeurs de disques, appareils 
combinés, électrophones, téléviseurs etc partant§ d’installations 
d 4k électricité particuliéres 


ry relaciones destinadas a los jefes trenen que redactarse de modo muy 
conciso—<dictenias en e! coche! 

Lo inversores C.C./C.A. “VALRADIO”™ les prestan movilidad a tas 
maquinas de dictar y alos grabadores de cinta 

Tamién pueden utilizarse para cambiadores de discos, radio-combinados 
gramotonos eléctricos, aparatos de television etc., aprovechando las 
mag eléctricas privadas 


pecialists in converts sinc: 937: VALRADIO LIMITED. 
sroweL.s LANE FELTHAM MIDDX. ..Phone: Feitham 4242/4837 


OVERSEAS ENQUIRIES TO :— DEMANDES D’'OUTRE-MER A>— 


73, UXBRIDGE ROAD, EALING, LONDON, W.5. | TODA INFORMACION DE EXPORTAGION HA DE PEDIRSE A:— 
ENGLAND. 


| EMA SUPPLIERS LTO HAYES MIDDLESEX 


Wmmeess Wor_p 101 


ALPHA 3-VALVE T.R.F. KIT 


* Easy to bolld. * Valves 637, 67, 6VEGT plus 
metal rectifier. Ful! instructions, point to point wirtng 
diagram. Price @5/10/- each. 

Cireult diagram and full shopping list 1/-. All com 
ponente may be purchased separately. 

* Walnut finished cabinet. 


& 
— 
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S2Ceos~ 
e's aa 


e SSaeebeeeobiesal > 


} 
| MAINS TRANSFORMERS CRT ISOLATION TRANSFORMERS 


3-way mounting type ; 

uTl NWA 2 volk NROB 4 Volt: NROC 4.5 © 
| Primary: 200-220-240¥ NROD 104 vo NROB 134 ©. Price 101 
| Secondarys: 250-0-250 v., . each, all for use on receivers with own 
v. 4amp. 0-4 ¥. 2 amp. traueformer 

at4-v., eac L 
| mT? NRIi4 toput 2907900 +. ome 2-29-24- 
Primary: 200-220-240 v. 24-3 volte at amps. 17/6 each. 
Secondarye: 360-0-360 v. 80 M/A 0-6.3 

v. damp. 0-5 v. Som Both tapped ny Multi out 
atédv.each . ~ vik ob-ees 7310-18 va 3 volte, 2% end % 
MT? 21/- each. 


a aaa’ 


qeqe<<c>g 


DIOP 
Ss 


Saasua" 


epossssseun 


<<<< 


sist 


Primary: 200-220-240 9 
Secoudary: 30 v. 2 ampe. NRIS gt 220/240 +. Output 63 ¥, 
Tapeat3v.4v..6¥..8¥. 0. ¥., with 26% « see BOOST. Price 17 
iby 16 ¥., 20 v., My. ‘each 17/6 * each 
2/- packing @ post on above transformers 


AMERICAN INDICATOR UNIT TYPE BC929A 


Brand new, incorporating Sin. tube SBPL, with 
two 6h6uT 


geUSeegeeee*Cegeeagsrages 


reessber 


— 
‘ 


4 DOO~? 
srrereres 


Sg 


7 ventiometers, 24 ¥ 
aerial ewiteh motor, transformer, and a host of 
emall componente. The whole unit, which 
measures only 8jin. « Shin. « 19 in., le brand new 
enclosed to black erackic bos, and ean be sup 
plied at price 66/-, plus 6/- postage and packing 


——- 
SesSes+% 


CHOKES 
20H, 260 chs, 0 M/A. Clamp con 
etruction, each 
230 ¥. Input 2 volt 5 amp., each om obins, 00 M/A. Clamp con 
230 ¥. Input 2 volt 3.0 amp., 10H, 200 chine, ted M/A. Clamp eon- 
struction, ea 
230 v. lnput 4 volt 1.5 amp., , = oo aan 4 MYA Midget Clamp 


230 ¥. Input 4 volt 3.0 amp qihneonmine Pon BATTERY 


SaagRER GHEE EL aig apPET Pag AE ECE ECE CETTE 


eeteirgty iw. 


z 
4 
i 
; 


nae - 230 ¥. Input 6 volt 2.0 amp., each 
CONTROLS , @.B.0. CABINET LOUDSPEAKERS, Cat. No. 230 v. Input Tapped 6-12 ¥. | amp., ea 
, a with jin, spindle. | BC1965 230 v. Input 6.3 volt, 5 amp., each 230 v. Input Tapped 6-12 v. 8 amp. 
ohme, ohm, 2.0 Sin. P.M. moving coll loudspeaker unit, 2/4 | 230 ¥. Input 6.3 volt 1.5 amp., each (Roth with tap on lrimary for 2.5 ¥ 
ohms with volume control in very attractive | . Pilot light), ea h 
ohms, 26K ohms and 60K . | cabinet Price 52/6 each, post 2/6 230 ¥. Input 6.3 volt 3.0 amp. each HEATER AUTO TRANSFORMERS 
All 2/6 each. 130 v. Input 12 volt, .75 amp., each | Destanes to adept common low tovsion 


| 
CONDENSERS voltages 4¥., 6 ¥., 6.4 ©. at 3 amps 
| “ ’~ v. Input 6.2 volt 1.5 amp. aad 6 volt | centre tapped and interchangeable 
BEC 100 MFD 2 ¥. 


J amp., each 14" each 79 
| BRC oF MFD 4d ¥. : . 
A NEW AL | Too 38 Me 
oes IER 100 MPD jay. 
150 MFD 50 ¥ CHASSIS . * « Aluminium Undrilied qith Reluloresd Corners 
Available tn the follewing sizes 


|? }26 MPD 50 ¥ 
FORYOU 0 CO 50 MPD 26 ¥ 
| TOC 200 MFD 12 ¥ | 
in. = din. « Opin. each 4/6 | I2in. « Sin. « Dpin., 


1250 MPD 25 v 
Sultease Portable, AC/DC Mains/ 12 MFD 50 | “io. « Gin, « 2pin., each 6/9 | I4in. « Sin. & Bpin., 
} l0in. x Tin. x pin. each 7/3 | I4in. « Vin. x Bpin., 


Battery Ree eiver, 4 valves (latest OOMFPD I2¥ 
types), 2 wave-band Superhet io BEC 250—250 MPD 6 

an attractive DUBILIER 60—12 M¥FD 12 v 12in. x Sin. 2 Bpin., each §/9 | 16in. « Gin. « Bpin. 6 “CS 
sian Of x he" x 40 12tn Sin., 4 ' ’ 
parte down to | nh. = Sin. 2pin., each G/M | Ifin. « 10in. & Bpin., ea. 14/- 


last nut and bolt 9 0 U? TRANG 
Multi Ratio Type, each 
Or it you prefer you can build the Midget for 384 Output, each 
battery version firet for £7.17.6 Standard 5,000 ohms, each ere ee pe 
and add the mainr components | Standard 10,000 ohms, each TYANA SOLDERING [RON LOUDSPEAKER UNITS 01! 2/4 ohms 
Post extra on kit 2/6. Igrantc Jack Plage, each : Sin. types by Gocstmane, Blac, Leo 
Bell Lee 7-pic. Plug and Socket, each Lightweight 40 watt iron, with easily re trons, Baflette ete. al 17/6 each 
| placeable elements and bite worane » Sim. types by Goodmans, Kh. & A 
ait a | CHARGER RECTIFIERS —A\) Full Wave ; Pleasey, ete.. wi 18/6 each 
Kull eircuit tla | price 16/9 each Si. types by Goodmans, Plewey 
gram, shopping 4 volt .om each 83 RB. & A., te., all 19/6 each 
kay 4 cay 2 volt, 2 amp., cach oe Vy 1000 types by Ostestion R&A 
list and point be gee wees TRANSFORMER MT¢ Recap, ota., of each 
to-point wirin a 7 tee P seated 
Semen dy y Small mains transformer suitable tor TV | !in. typer by Pieesey light weight SBi> cot 
am / . une le 
ey —a convertors, ete. Primary 230 ¥. Becondary | Goodmans 410. & Tin. elliptical 
ype with Single Pole Switch 200 v. 40 M/A and 6.5 9. LGA. Prix / speaker 10/6 each 
| 5K otuns; 10K ohms, 20K ohms; 50K ohme r + 16/6 Gia onthe with out put traneforner 
100K ohms: { meg.; § meg.; | meg.; 2 meg. | 0h Postage 1/6 by Gueimane and Lectrona.. 22/6 each 


All 3/6 each 
| MAINS ENERGISED TYPES 
| Sin. 400 ohm teld in 
| DUAL VOLUME CONTROL PURBTONS TAPS —_---— 
With Double Pole Switch 500K ohms and | 1.20ft. Reels, Plastic Bpool. 17/6 each Postage ov ali above 1/6 «xu 
000K ohuw 


Price 6/9 each WHEN ORDERING PLEASE QUOTE DEPT WW 


A PHA. Y TERMS; Cash with order of ©C.0.0 
Postage and Packing charges extra, as 
L ) 7 S/GVINCES CHAMBERS — | aon “Sraars value to-date.) 26 


Sas SESS ' SBSS 


All are four-sided-—idea! for radio receivers —amyp!ifiers 
Dower packs, eto 


4 ob 


16; G add 2- rtoce 
“Tema aa meemr |/— VICTORIA SQUARE sthorwice cpted. Wsimem £08 


it ' it / i} mi LEEDS 1. MAIL ORDER ONLY 


Jury, 1956 


HIGH FIDELITY 


— TAPE 
Egg _| REPRODUCERS 


he Choice of PO 


for their passenger liners IBERIA and ARCADIA 


Jpectone 


et 


The magnetic tape reproducing equip- 
ment installed these liners 
was selected after due consideration was 
given to the outstanding specification 
and performance. Write for full technical 
specifications of single channe! and 
stereophonic reproducers, amplifiers and 
pre-amplifiers. 


in luxury 


Spectone 


The Living Truth 
in Sound 


(REGD. TRADE MARK) 


PRECISION HI-FIDELITY 
MAGNETIC SOUND HEADS 


HALF TRACK HEADS AVAILABLE : 


Model SRP Record/Play Head 
Model 6RP Super Fidelity Record Play Heads 
Model 5R Record Head 

(Used in conjunction with 6RP head) 
Mode! 5E Erase Head 


Commercial “friction ' 


a3 5 
£3 15 


a3 5 


4-extr 


0 
0 
35 0 
0 
a 


type mounting stems 
Standard Heads—High Impedance, Low Impedance 
Heads and Special Heads made to order 


SCREENING CANS: 


All Mumetal 8/6 each 


Composite (Steel, Mumetal) 


46 each 


We specialise—that is why deck manufacturers standardise 
our heads 


STEREOPHONIC HEADS: 


Suitable for use with the new Stereosonic pre-recorded 
magnetic tapes. Price £14/10)- each. 

Model 5 range of desks to take 7in., 9fin. or 1Ofin. Reels. 
Push-button control—three heads—twospeeds—three motors 


Write for details. Private or Trade supplied 


BRADMATIC LIMITED 


Station Road, Aston, Birmingham 6 
Telephone: East 2881-2 


Telegrams: Bradmatic, Birmingham 


MODEL ‘N 


DIAMETER OF COIL 10 
WIRE GAUGES 10 TO 30 


LENGTH OF COIL 12° 
S.W.G PRICE £150 


AUTOMATIC AND HAND 
COIL WINDING MACHINES 


ETA TOOL CO. (tticester) LTD 


DEPARTMENT NO. | 


Juty, 1956 


Wrretess Wor_p 
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C.R.T. ISOLATION TRANSFORMERS 


For Cathode Ray Tubes having Heater/Cathode short 

cireult or for C.R. Tubes with falling 

Type A. Low leakage windings. Ratio 1 : 1.25 giving 

a 25°. boost on Secondary 

2 volt I With Tax 

4 volt / Panel and 
Solder Tags 


6.3 volt 

10.8 volt 

13.3 volt 

Ditto with mains primaries 12/6 each. 

Type B. Mains input 220/240 volts, Low Capacity. Multi 

Output 2, 4, 6.4, 7.3, 10 and 18 volts. Input has two ‘ap: 

which increase output volts by 25°. and 50°, respectively 

This transformer is suitable for all Cathode Ray Tubes. 

With Tag Panel 21/- each 

Type C. Low capacity wound transformer for use with 

2 volt Tubes with falling emission. Input 220/240 volts. 
£2-2)-2|-21-8 volts at 2 amps. With Tag Panel 

6 each 

All Isolation Transformers are individually boxed, labelled 

and clearly marked with relevant data 

NOTE: It is essential to use mains enrd types with 

T.V. receivers having series connected hea’ 


RESISTORS. All values iw. 44; 
” 1 w., 2w 


10 ohms to 10 meg., 
; - l/- 

HIGH STABILITY. j w., 1". 2/- 
100 ohms to 10 meg 

5 watt WIRE-WOUND RESISTORS 1/3 
10 watt 25 ohms 10,000 ohms « 16 
15 watt 2/- 
15,000 ohms 50,000 ohms, 5 w., 1/9; 10 w 2/3 


WIRE-WOUND POTS. 3 WATT LAB. COLVERN ETC 
Pre-set Min. TV. T , 2h. 
Knurled Slotted 

All values 26 ohms to 

K.. 3/- ea ’ 00K.. 6/6. 
Ditto Carbon Track 50 K ww EXT 
to 2 Meg. { CONTROL rt 3.- 

©/P TRANSFORMERS. He®¥¥ Duty 50 mA., 4/6. Multi- 
ratio, push pull, 6/6. Tapped small pentode, 39 Hycrade 
Push Pull 7 wts.. 15/6 

L.P. CHOKES 1510 H. 60/66 m ; 26/20 H. 100/120 
mA.. 11/6; 20/15 H. 120 150 mA_ Aah: 5H eee. 15/-. 
MAINS TRANS. 356-0-250, £0 ma. 6.3 v. tapped 49 pre 
5 v. tapped 4 y. 2 a, ditto 250-0-250 80 Ms ete., 21/ 


All preferred values 


SPEAKER 


pr. With data sheet 


LF. TRANSFORMERS. 465 kes. Pye Radio, midget ~ 
i n., 7/6 


HEATER TRANS. Tapped 200/250 v. 6.3 v. 1) amp., 7/6 
COPPER PLATED AERIAL RODS. | ~ 12in. push fitting. 


i/- 4 pat 1/- 
ALADDIN FORMERS and cores jin., 8d., tin. 104 
in ey owe . . we fin. eq.» Ibn. and 


SLOW MOTION DRIV ES. Epicyclic ratio 6:1, 2/3 
TYANA. Midget Soldering Iron, 200/220 v. or £20/250 .v, 


ll 
SOLON MIDGET IRON. 26 w., - 
MIKE TRANS. Ratio 60:1, @ ea., new and boxed. 
MAINS DROPPERS. %»ljin. Three Adj, Sliders, 3 amp 
750 ohms, 4/3. .2 amp., 1,000 ohms, 4/3. 
LINE CORD. 3 amp. 60 ohms, per foot, 2 amp., 100 ohms 
per foot, 2 way 64. per foot, 8 way 74. per foot. 


Caureral MIKE INSERT By Acom, precision engineered 
ze ly li idin Bargain Price No trans 
former required 


-— 
LOUDSPEAKERS P.M. 3 OHM 
n. R.A., 17/6. 


7in. ¥ 4in, G 


mans, 21/- 


> k. fleld, tapped OP 

CRYSTAL DIODE. G.E.C.. 2/-. GEX34 4/- 

CRYSTAL SET CONSTRUCTION, 

40 CIRCUITS USING GERMANIUM ‘DIODES, 3/- 

H.R. HEADPHONES, 4,000 ohms. Brand sew, 17/6 pr 
SWITCH CLEANER Fiuid, squirt spout. 2/9 tin 

TWIN GANG TUNING CONDENSERS. .0005 mid. midget 
with trimmers 8/6; 375 pt. midget less trimmers 6/6; 
0005 Standard size with trimmers and leet 9/-; less trimmers 
8/-; ditto, soiled, 2/6. Cossor 3-gang 500pt., 7/6. 


PURETONE RECORDING TAPE 


1,200ft. on standard fitting 7° 
Plastic reels. Brand new boxed 17/6 
Spools 5° metal 1/6, 7” plastic 4/3 


ALL WAVE RADIOGRAM CHASSIS 


THREE WAVEBANDS FIVE VALVES 
50 m LATEST MULLARD 


L. W. 000 m 
12 month Guarantee. A.C. 200 

edium-Long-Gram AVC 
feedback, 42 watts. Chassis 14)in 
Giass Dial 10 « 4jin., horizontal or vertical available 
2 Pilot Lamps ‘our Knobs, Walnut or Ivory, aligned 
and calibrated. Chassis isolated trom mains. 


BRAND NEW £10.10.0 =. «# 
Matched 3-ohm speakers 8° 19 6, 10° 25 - 


RECOMMENDED FOR ABOVE CHASSIS 


% RCS. SCOOP x 
Collaro Autochanger RC531 for 78 R.P.M 
10in. and !2in. Records Brand new in 
maker's boxes! High impedance, light- 
weight pickup with sapphire needle, will 
match any amplifier or radio 
Less than half price £5.19.6 
Carr. 5/6 


Plessey 


BARGAIN £7. 1 9.6 


Brand new Plessey %-speed Autochanger Mixed Unit 

for 7, 10 and 12n. Records. Twin Hi- " Xtal Head 

with Duopoint sapphire stylus. Plays recor 

8 mounting. Baseboard coquiced tote 12} in 
eight Sjin. Depth Zin. Super Quality. Post tree 
C, 200/250 v. 


Walnut Veneered Playing Desk cut out ready for 
Plessey, only sold complete with Changer 10/6 extra 


T.V. PRE-AMP. (McMICHAEL 
Will amplify output of your Band 5 Converter. Tune 
able Channels 1 to 5. Midget size. High gain fringe 
model B.VA upplied 
READY FOR | 2 V., Samp 


required.) PRICE ch BRAND NEW 
SPECIAL M. AINS PO R PACK for abo 25/- extra 


BSR. MONARCH bapeed Motor and Turntable 
with selecting switch for 55, 45, and 7* r.p.m. records 
100-120 v. and 200-260 ¥v. Ad 50 « 

MONARCH Lightweight Pick-t 

turnover head, separa pr lus for L 
and Standard records ‘SPECIAL ‘OFFER. THE Two 
£A4/15/6. post 2/6 


AMPLION. %-epeed Gingle Record unit with Acos 37 
Sassou Head, each Sapphire Stylus plays 2,000 

. Starting Switeh Automatically places Pick-ap 
oo records, 7in., 10in. or 12in. Auto 


Stop. Basepiate 
12» Shin. Height 2jin. Depth Ifin Price £7/15/6. 
post free. 


VALVE HOLDERS. Pax int. Oct. 44, EFSO, EASO; G4 
BI2A, CRT. 1/3. Eng. and Amer. 4, 7 and 8 pin, 1/- 
MOULDED Mazda and Int. Oct. 64., B76, BSA, BSG, BOA 
Od.. B7G with can 1/6, VCRO7 2/6 BOA with car, 2/6 
CERAMIC. EFS0O, B7G, Int. Oct. 1/-. B7G with can, 1/9 
SPEAKER FRET. Woven Plastic TYGAN. Wainut tone. 
12in. wide, 2/- per foot. Expanded metal, gold, 9jin. ~ 12in. 
2/- per piece. Silver 1L5fin. « Ojin., 2/- 

WAVECHANGE’ SWITCHES 

2 p. 2-way, 3 p. 2-way, short spindle 

5 p. 4-way, 2 water, long spindle 

2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle 
3p. 4-way, 1 p. 12-way, long spindle 


NOBS. GOLD ENGRAVED 
jam.. 1/6 each. “ Foous ” 
** Brilliance On/Off,” 
Dn-Of “ Tone.’ 

* Wavechange.” 
* Record-Play 


Walnut or Ivory 
* Contrast "’ 
“ On-O0f,” 
* Tuning.” 
‘Radio Gram.” 
“ Brightness."’ Ditto, not engraved, 1/- 


Teletron Band Ill Converter 
For London, Midland and Northern 
Transmissions 
Suitable for all T.V. makes. T.R.F. or 
Superhet. 

Ready wound coils, two EFBO valves, all 
components, punched chassis, circuit diagram, 
wiring plans. COMPLETE KIT for mains 

operation 200-250 v. A.C. £3/10'. 


AS ABOVE less POWER PACK. Requires 
200 v. 20mA. HLT. 6.3. 6a. LT a/s)-. 
Mains Transformer to above Spec 106 
Min. Westinghouse Rect., ditto - 66 
Punched and drilled chassis 

Larger chassis for Mains Mode 

Teletron Coilset with plans 

BBC/ITA Crossover Unit 

Variahle Attenuator 

Full plans and circuit details 


We have no connection with any other firm. 


RADIO COMPONENT SPECIALIST 


S.R. Stn Selhurse 


Tel. THO 1665. Buses 133 or 68 pass door 


4@-hour oostal Service. 


Volume Contrals 80 cAsie Coaxial 


COAXIAL PLUGS 1: DOUBLE S0CKET } 3 
SOCKETS Jo OUTLET BOXES 4/ 
Band 3 Dipole indoor, 6/6. Band 3 Twigs, 7/6 pr 
BALANCED TWIN 
TWIN 

ERS, Coram: 100 pi., 160 pt., 
1/3, 250 pt., 1/6, 600 pf., 750 pt., 


ALUMINIUM CHASSIS 


18 awa. Pisin, andrilled, 


; 610 
3 10/6; 16» 14in 
and 18 16 « Sin. 


CHROMIUM PEN TORCHES with battery ay A a, 2/6 
BLACK CRACKLE PAINT. Air drying. 3/- 

P.V.C. CONN. WIRE. 10 gious, ms or Stranded 24. vé 
Sin. RADIO SCREWDRIVERS. 

NEON MAINS TESTER sChEWDRIVES. 5/6 


VCR97 TESTED FULL PICTURE £2| 


MULTICORE SOLDER 60/40. 18 swe, 34, awe, 44 
|. jb. 2 
SENTERCEL RECTIFIERS RAT bt 4d FLY-BACK 
VOLTAGES. Ki/252 4/3; Ka/40 82 jes KA/46 
16 kV. 6 7/3; ’ 124; 
MAINS TYPE, 28 60 mA ~; RM2, 100 mA 
RMS 120 mA., 6/0; RM4, 250 75 mA 16/- 
Neon Onglim, 4.1.0., 2/6 
, type, 9/- Oemor Midget 
t core, 4/- each. All ranges 
TELETRON & Med., with reaction, 3/6. 
HF CHOKES. fron cored. 14 M.H., S/- each 


ru Lege 4 COIL KIT 22 HLF. coll Aerial Coll, 
Oveilia ii, two LF. Transformers 107 Movs 
Detector trasniormer and heater choke. With cireuit 


CONDENSERS. New stock, OO1 mid. 7 kV. TCC, 5/6 

Ditto 20 kV. OG: L.- i to 600 pt sien, 64.; Tubular 
1 O4.; 06 Ls; 26 1/6; 5 1/9: 
3 


NEW ELSSTROLY TICS. 
TUBULAR , TUBULA 
Ho/25 ¥ 


Ss. agoo 
16 + 16/500 ¥ 


,, ameue MAKES. 


3° 


1,000 + 1,000/6 ¥ 


toe ARON KHNKHN 
‘ooo’ oow”" 


| PULL WAVE BRIDGE seLexivM RECTIFIERS. 2, 6 oF 
17/6 


12 v. 1b amp., 8/9; 2. 11/8; 
CHARGER TRANSFORMERS odes input 200/260 ¥ 
tor charging at 2, 6 of 12 v., 1) amp., 18/6; 4 amp., 21/- 
All BERNARDS books in stock 

VALVE MANUALS I @ II, 5/- e*. part 
VALVE and TV TUBE equivaient’s book, 5/- 
ACID HYDROMETER, New Hx (Govt 
Packed in metal case 7 pin. din. 4/6. 
TOGGLE SWITCHES. *.¥.1/T each 1/- 
NUTS, BOLTS and WASHERS 
12 of each, 2, 4 or OBA 


VALVES 
SELECTION FROM OUR STOCKS 


Unbreakable 


per packet l- 


A SMALL 


BY5) 
Red | 12K8, 12Q7, 12K7, M614,467% 6q7 
EF) Apecial Price 7/6 The Set x79 


BRAND NEW ve 
SUB-MINIATURE VALVER WIRE ENDS—EX-DRAPF 
AID APPARATUS KF. PENTONEA aa6y =O FILL 
TYPRA DP7TO AND CKSOSAX 


Please address all Mail Orders correctly as below 


307 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY—<Wed. 1 p.m.) 
P&P. He, 


10-page list SAL. 


42 orders post free ©.0.D, Service 1/6 


Wrmeress Worip Jory, 1956 


Light, robust as all Wolseys, with riveted construction and 
“flooded” Junction box, this new 5-element array offers 
advantages you have never enjoyed. 

Your wholesaler has stocks. 


JY5W. 50- WOLSEY 


JY5MA for attachment to existing installations, 


with ewan-neck arm. 5Q/. Pacemakers to the Aerial Industry 
JV5 chimney iasnea ... 65/- WOLSEY TELEVISION LTO. 


(Electronics Division, Gas Purification & Chemical Co. Ltd.) 


SPECIALISED 
LOUDSPEAKER 
ENCLOSURES 


ULTRASONICS 
= 


Send for SS * 
 & 

details of se 
oe 
the new range 

of enclosures 

including the 

Goodmans Acoustica! 


Resistance Unit 


Ivailable from us 

‘High Fidelity"’—the Why 
nd How for amateurs By 
G. A. Briggs, 12/6, Published 
by Wharfedale 


Quartz Crystals of any shape and size cut and 
ground precisely to specification and coated, if 
H.P. Terms Available required, with Gold, Silver or Aluminium, etc. 


Hear them lor yourss « B.K.PARTNERSLTD. | Brookes Crystats Lrp 


' : k | Suppliers to Ministry of Supply, Home Office, 8.B.C., etc. 
amonstretion 229 REGENT ST., LONDON, W.| 1861/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.10 
Daily 10.30 a.n 5.30 pwn (ENTRANCE, HANOVER ST.) Phone : Greenwich 1828 


ns x ! 
Seturday 10.3€ e.m.—12.3 ' Telephone : PEG 7363 Grams tals, Green, London Cables : Xtals, London 


JuLy, 1956 


TRADE ENQUIRIES 
INVITED 


Wirecess Wor_p 


3-34 LISLE $ 


FOR ALL RADIO BARGAINS 


(RADIO) LIMITED 


EET, LONDON, W.C.2 


WE PURCHASE ALL TYPES OF 
RECEIVERS AND TEST GEAR 


SPARES FOR ARS RECEIVERS. 
Geared tuning drives. Brand new and boxed, 
10/6 each. Ceramic switch assemblies, 6 
bank, brand new and boxed, 17/6. 


CRYSTAL MIKE INSERTS. 4/6 each. 
COPPER AERIAL WIRE. 
reel bare copper wire, 3/6 reel. 


POST OFFICE RACKS. Standard !9in. ““U" 
channel type, 5ft. 59/6 each. 


Approx. 300f 


FIELD TELEPHONES. 
Mk. 5 These are ideal for inter office or 
house communication Supplied complete 
with handset, buzzer, bell, etc., and two 1.5 v. 
cells ready to operate, 39/6 each. 


Type DON 


TRANSFORMER BARGAIN. Admiralty 
pattern. Primary 230 vole 50 cycle. Two separate 
secondary windings each 14 volt C.T. 12 amps. 
This will give 7, 14, 21 or 28 bolts 12 amps. Brand 
new, 42/6 each 

G.E.C. STARTER RELAYS. 
new, 4/6 each. 

THERMAL CUT-OUTS. Brand new Belling 
Lee type, 24 v. operation with reset, 3/6 each 


12 vole. Brand 


AMERICAN PANORAMIC 
ADAPTORS. Brand new and boxed. 
Sweep frequency 200 kc/s. For use with 
receivers using 455/475 ke/s |.F. cransformers 
Operates from 110/230 volt 50 cycle. Price 
£30 each 


EDDYSTONE !2 VOLT POWER UNITS. 
input 12 vole D.C. Output 180 vole 65 ma. 
Housed in grey metal case complete with all 
smoothing, 19/6 each. 


FREQUENCY METERS. For 230 voit, 50 


cycle. Sin. scale calibrated 45-55 cycles. Perfect 
condition, €5/10/— each 


MARCONI CRYSTAL CALI. 
BRATORS. Frequency coverage 170-240 
mej/s. Directly calibrated, accuracy .001%, 
Supplied brand new and boxed, complete 
with spare set of 5 valves and 5 mc/s crystal, 
£5/19/6 each 


PHOTO ELECTRIC CELLS. Type VA.I6. 
Brand new and boxed, 86 each. Amplifier chassis 
for cell, ‘ess valves (EFSO and 6V6), 4/6 each 


VARIAC TRANSFORMER. 200/240 volt, 50 
cycle input. Variable output 200/220 volts 7.5 
amps. £4/19/6 each. 


EXTENSION DESK TELEPHONES. Can 
be ficted to standard switchboard or line. Supplied 
complete with handset and bell but have no 
dialling system. American pattern, brand new 
and boxed, 59 6 each. English pattern, 49/6 each 


GRAND OFFER OF sus. 
STANDARD INSTRUMENTS. Two 
types available as listed below, supplied in 
brand new condition and tested at a fraction 
of original cost. 


T |. SUB-STANDARD VOLT- 
METERS. Six ranges: 0-7.5, 15, 30, 60, 
150 and 300 volts D.C. 6in. mirror scale 
with knife edged pointer calibrated 0-150 
volts. Each instrument calibrated to an 
accuracy of 0.3%. Price €4/19/6 each. 

Type 2. SUB-STANDARD MILLIAM- 
METERS. Basic movement | ma. Seven 
ranges. 0-1, 5, 20, 50, 100, 200 and 500 ma. 
6in. mirror scale with knife edged pointer 
calibraced 0-100 ma Calibrated to an 
accuracy of 0.1%. Price €12/10/— each 


R.1294 RECEIVERS. 
ceiver covering 500)/3, me/s. (10-60 cm.) 
Input impedance 70 ohms. 2 detector stages, 
4 \.F. amplifier stages, 2 L.F. amplifier scages 
LF. frequency 13.5 mec/s. Bandwidth 3.5 mes 
Price €35 each, in perfect condition 

A.C. mains power packs can be supplied for 
this receiver at an extra cost of $2/6 each 


Superheterodyne re 


YAXLEY METER SWITCHES. 
12 way 8 bank, 7/6 each 


18 PIN UNITERS. Brand new, 36 pr 


Single pole 


METER BARGAINS. 

50 microamp. 2}in. F.M.M.C 

50 m/amp. 2in. F.M.M.C 

200 m/amp. 2jin F.M.M.C 

1 amp. RF. 2fin. F.M.T.C 

t amp. R.F. 24in. pj. T.C. 

4 amp. BF. 2in. F.M.T.C. 

300 volt D.C. 2in. F.M.M.C. 

300 volt A.C. 2}in. F.M.M.1. 
500/0500 microamp. 24in. F.M.M.C, . 


TRANSFORMER SNIP. Admiralty 
pattern. Primary 230 volt, 50 cycle. Three 
secondary windings, each 10 volt cencre 
tapped 5 amps. This will give any voltage 
between 5 and 30 volt in 5 volt steps at 5 
amps. Supplied brand new, ONLY 29/6 each. 


MODULATION TRANSFORMERS. Collins 
type. Push-pull 807-807, 20 warts audio. Brand 
new 12/6 each. Bendix type for TA-12, brand new 
15/- each. 


50 MICROAMP METERS. A 
grand offer of brand new test sets containing 
a flush mounting 24in. 50 microamp meter 
housed in grey instrument case complete 
with chromium plated handle Ideal basis 
for sensitive test meter, valvevoltmeter 
or output meter, This unit also contains a 
VR92 diode and many other useful compo- 
nents. Price 59/6 each 


JACK PLUG LEADS. 6fc. Screened Lead with 
2 standard P.O. jack Plugs, 3/6 each 


SPECIAL OFFER GRAM MOTORS. 
Garrard 200/250 volt A.C. gram. motors, 
complete with turntables Variable speed 

rpm. Can be used for latest type 
records 33 or 45 r.p.m. Absolute snip 22/6 
each 


AMERICAN PRECISION POTS. 10,000 
ohms. Sjin. diameter. Built-in correction plate. 
Brand new and boxed, 22/6 each. Colvern type, 
xe diameter. 100,000 or 50,000 ohms, 
10/6 each 

HEAVY CHARGING TRANSFORMER. in- 
put 230 volt, 50 cycle. Output 17.5 voles, 35 
amps. Brand new and boxed, 71/6 each. 


TRANSFORMER BARGAINS. Ai) 200/250 
volt input. 

1. 250/0/250 voit 60 ma., 6.3 v. 3a, 5.24. 
shrouded, 18/6. 

2. 250/0/250 volt 60 ma., 6.3 v.44. 5.24. 
tapped 4v., 18/6, 

3. 350/0/350 volt 80 ma., 6.3 v. 40.,5 v.22. 
tapped 4 v., 18/6. 

4. Tapped L.T. transformer. 3, 4, 5, 6, &, 
10, 12, 15, 18, 20, 24 and 30 vole 2 amp., 

5. Auto transformer, |10/200/250 voir, 
watt, 21/-. 

Filament transformer 
6.3 volt 3 a.. 10/6, 
ADMIRALTY TYPES, 230 vole input 
a. 4 volt [4 amp., 6.3 v., 1.504. 10/6, 
b. 500/0/500 volt 250 ma., 4 vole ct 
19/6 each 

c. 1500 voic, 330 ma., 52/6 each 


6.3 vole 1.5 «., 


4 amp., 


H.R.O. VIBRATOR PACKS. 6 vole D.C. 
input. Output 165 voics 65 ma. and 6.3 vole 3 amp. 
Choke and condenser smoothed, uses 6X5 
rectifier, 29/6 each. 


ADMIRALTY POWER UNIT 12s. 
Input 200/250 volt 50 cycle. Output 240 volts, 
150 ma. and 6.3 volts 6 amps. Double choke 
and condenser smoothed. Fitted with 2jin. 
moving iron meter reading A.C. input volts 
and D.C. output volts. Mounted in grey 
metal case for |9in. rack mounting. Supplied 
in perfect condition, 69/6 each 


ROTARY CONVERTORS. input 
24 volc D.C. Output 230 voit A.C., 50 cycle, 
100 watts. Supplied brand new, 92/6 each. 


MARCONI SIGNAL GENERATORS. Labora- 
tory instruments supplied brand new and boxed 
and tested 


Model TFG 390 16-150 mc/s 


, £25 each 
Model TFG 517. 16-58 and | 30-260 mc/s 


G35 each 


COSSsSOR 
"SCOPES. Type 3339. 
test instruments are offered in perfect 
condition, fully reconditioned and tested. 
Operation is from 200/250 volt A.C. Price 
only €21 each 


DOUBLE BEAM 


These laboratory 


SMOOTHING CHOKE BARGAINS. GB 
type 20 henrys 175 ma. Brand new, 10/6 each 

ollins type 8 henry 100 ma. Brand new, 6/6 
each Parmeko swinging choke 3.64.2 henry 
250 ma. Brand new 10/6 each. Parmeko "'C” 
core, Neptune series. 4 henry 22.5 ma. Brand 
new 4/6 each. 15 henry 60 ma., 5/6. 15 henry 
60 ma., 5/6. 10 henry, 40 ma., 3/6. Parmeko 8 
henry 250 ma., 10/6. Parmeko 9 henry 100 ma., 7/6. 


DEAF AID UNITS. Still available. Com- 
plece less only outside bakelice case. The 
chassis contains three sub-miniature valves, 
crystal mike, tone and volume controls, etc., 
bactery space on chassis (224 and 14 v.) 
Hundreds of applications Price only 196 
each. Miniature earpieces to match 3/6. 
Lead |/-. Batteries 2/9 pr 


AMERICAN POWER RHEOSTATS, 
Brand new and boxed. 8 ohm. 3.3 amp.. 
8/6; 8 ohm 2.5 amp., 7/6; 90 ohm 0.74 amp., 
7/6; 200 ohm 0.35 amp., 5/6. Birco type 300 
ohm, 30 watt, 10/6 each. 


MINIATURE H.T. TRANSFORMER. inpur 
220/240 volts. Output 220 volts 25 ma. and 6.3 
volt | amp., 10/6 each. Miniacure metal rectifier 
to match, 7/6 each 


CHARGING EQUIPMENT. Transformers 
200/250 volt input 


1. Output 9 or 15 vole, | amp 9 
2. Output 2.5, 9 or 15 voit, 2 amp 14/3 
3. Output 3.5, 9 or 15 vole 4 amp., 166 


Metal rectifiers, full wave and bridged 
12 vole, | amp., 7/6. 12 vole 4 amp., 14/3 
12 volt 2 amp., 11/3. 12 volt, 10 amp., 32/6, 


HOURS OF BUSINESS:—) om.—5 
Thursday | p.m. Open all day Sacurday 
PLEASE PRINT NAME AND ADORESS CLEAR. 
LY, ALSO INCLUDE POSTAGE OR CARRIAGE 
ON ALL ITEMS. 


p.m, 


Wirecess Wori_p Jury, 1956 


MULTIRANGE 
UNIVERSAL METER 
Model 88A 


A robust and accurate Multirange Meter is of special value to th 
Radio and ‘Television Service Engineer. It has a sensitivity of 20,000 
o.p.v. D.C. and 2,000 o.p.v. Af 
Ranges: DA olt ranges from .1 to 5,000-V (25 Ky. by an external adaptor 
il A volt ranges from 1 to 5,000-V 15 D.C./A.C. current range 
from 50 uA-10 amps 
Resistance: | ohm-50 megohms 
Automatic overload protection 
CASH PRICE: £22. 10.0. prompt delivery. 
CREDIT TERMS: & monthly payments of £2.16.3 
HIRE PURCHASE TERMS ALSO AVAILABLE. 


SWEEP OSCILLATOR Model 92A for T.V. and F.M. 
Receiver Alignment 


Frequency-modulated oscillator designed for the rapid and accurat 
alignment of T.V. and F.M. receivers. Also suitable for checking band 
pass amplificrs 


Frequency range: 5-250 Mc/s 

Frequency deviation: Continously variable to approx. 15 Mc/s. 

Output: 40 microvolts to 2 millivolts continuously variable 

Freq. Mod.; Substantially linear to 6 Mc/s 

Sweep width; Less than 10% max. sweep 

Sweep: Sweep voltage continuously variable to a max. of 300 V.R.M.S 
CASH PRICE: £31 .10.0. prompt delivery. 


CREDIT TERMS: 9 monthly payments of £3.18.9 
HIRE PURCHASE TERMS A AVAILABLE. 


ALL TAYLOR Instruments available on CREDIT TERMS and 7 DAYS’ APPROVAL 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough 


“@-MAX” G.D.O—IA 


JASON MW/AM TUNER ||| | Epes GRID DIP OSCILLATOR 
with A.F.C ii AA neki 

ae (Built in mains pack) 

Price £23 e i: .6 (inclusive) | — 12 one 


SLOW MOTION DIAL 


For Individual Calibration. 
Black Crackle Escutcheon 


Provision for internal illu- 
mination. 


No cut-out necessary. 


6-1 Reduction. 32/6 =& 


| “Q-MAX” CHASSIS CUTTERS 
A highly sensitive, self-powered tuner 


for medium waves and V.H.F,-F.M, The ’ Igin 
following features contribute to the qin iin 
excellent performance—low noise cas- 2Ain 
code R.F. stage—automatic frequency din 
control to reduce tuning errors and give } : ve 

nasi ahili , ghee - % MEDIUM, 
perfect tuning stability—diode circuit to J - 
reduce’ inter-station noise — cathode Patent No, 619178 a 
follower output with voltage level control ALL COMPONENTS FOR OSRAM 912, AND MULLARD 5/0 
—input 75 ohms, co-axial feeder or 3000 INCLUDING GILSON TRANSFORMERS. 


tmemeemeremnemes|!|| PRERRYS 
|The JASON MOTOR & ELECTRONIC Co., 


25, HIGH HOLBORN LONDON, W.C.! 
| 328 ORICKLEWOOD LANE, LONDON, N.W.2 SPE 7050 Tel: Gthere @20a 
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APPOINTMENTS VACANT 


zr 


‘BELLING - LEE’ 
are looking for 


RESEARCH ENGINEERS (Technologists). 


For development of (1) VHF and UHF receiving aerials. 
(2) Interference suppressors and screened compart- 
ments. (3) Circuit protection devices (fuses, cutouts, 


etc.). Grad.|.E.£., H.N.C. 


Minimum qualifications 


(advanced) or equivalent. 


RESEARCH ASSISTANTS (Technicians). 


To act as assistants to the above. 
O.N.C. 


Minimum qualifications 


MATERIALS ENGINEER. 


To study and advise on suitability of existing or new 
materials for its products. Previous experience essential. 
Minimum qualifications: a degree in chemistry and proved 


knowledge of metallurgy. 


TECHNICAL WRITER. 


To prepare clear and concise reports from laboratory 
notes and précis suitable for advertisements or trade 
circulation. This is a position for a man or woman with 
moderate technical qualifications, but a sound general 


education and a flair for writing are essential. 


GREAT 


CAMBRIDGE RD 


EMPELO 


mioox 


As part of the Company's plans for 
expansion the research department 
has recently been enlarged, and we 
have vacancies there for men and 
women of ability for whom there are 


excellent prospects of advancement 


We are well established and have an 
excellent record of technical achieve- 
ment and integrity in the radio and 
field: 


extensive range which includes com- 


electronic we manufacture an 
ponents, fuses, cutouts, aerials, inter- 


ference suppressors, screened com. 
partments and electrical car acces- 


sores, 


We think that this range of uctivities 
will appeal to those with a genuine 
interest in electronics, particularly as 
type 


but encourage them to move from 


“ * 


we do not * our research staff 


subject to subject according to their 


aptitude and ability. 


situated on the outskirts of London 


establishment is pleasantly 


at the edge of the Green Belt, and 
excellent facilities for further study 
the Enfield 


the appointments are per- 


exist at Technical 
College: 
manent and include membership of a 
pension and life assurance scheme: we 


can arrange holidays this year. 


Applications (which will be treated as 
strictly confidential) to the Secretary, 
Road, Enfield, 


Middlesex, should give all personal 


Great Cambridge 


details, experience, qualifications and 


some indication of the salary expected. 


BELLING & LEE {1D 


EMGL AMD 


CITY SALE & EXCHANGE LID 


GUARANTEED EQUIPMENT 


Jason AM/FM self-powered 
Radio Tuner, @ valves, 
with sutomatic {re 
quency contro! 

Bel Sound AM FM Tuner 


WHARFEDALE 
Treble Speaker System 


Jury, 1956 


The High Fidelity 
Specialists 


GUARANTEED EQUIPMENT 


Tannoy Phono-Cartridge 
vari-reluctance with 
SOT ONTO OTTe 


itable =e 


self-pow ered, 5 valves above cartridges ..... 
Dynatron FMI 3-station B.J. Arm with shell... 

swicchee FM Tuner, BJ. Super 90 Arm with 

automatic frequency Wharfedale 3 Speaker shell 

correction, £25/0/6 . Collaro Studio Pick- -up 

Power pack for this W.IS/CS bass with turnover head . 
Pye HF5/8 6-valve, push- speaker, Super 8/CS S/H Wharfedale W415/CS 

middle and Super 3, top 


system, 


pull Amplifier, inputs Speaker Unit . 

for tape, radio, pick-up Shop-soiled Wharfedale 

and microphone, sepa Golden 10 . 

rate loudness cor S/H Wharfedale Golden 

pensator 10, 2-3 ohms. 

iH Trix T4i, with sepa — Golden 10 
Cc 


rate control panel with 
bass and treble controls 

Dynatron push-pull Ampli 
fier with separate con 
tro! panel 

Leak TLIO Amplifier with 
Point One Pre-amp., 
27 gns.; of with Vari 
slope Mk. ti 

Decca XMS Pick-up with 
1 head, LP or Standard 41 17 6 

Peak Dynamic Pick-up 
with diamond LP Head 
and Transformer 

Goldring 500 Variable 
Reluctance Cartridge 
with 2 diamond styli, 
£11/6/7; with 2 sapphire 
styll a7 96 


93-94 FLEET STREET, LONDON, E.C.4 


speaker. Front is a non- 
98 one resonant sand-filled Panel 
finished in walnut, oak, 


mahogany. 


£73/10’- 


Complete. 


12 gns. Tannoy 12in. Dual Con- 


centric with crossover 
Goodmans Axiom 722 

Mk. tl 12in. Unic 
Goodmans Audiom 6 

I2in. Unit, shop-soiled 
Symphony No. |, 4-valve 

Amplifier . 0 
Vortexion push- pull 

Amplifier, heavy duty 8 gns. 
Lowther TP10 with master 

control unit, complete 440 0 0 
Lowther DT4, /7-valve 

straight/Superhet Radio 

Tuner, needs attention £8 0 0 


437 16 «0 


16 gns 


Easy payments arranged on all goods over the value 


“3% 5 of £20. Our post service for L.P. records is superb. 


Part exchange is our speciality. Write giving details 
of your present equipment, and we will give you a 
quotation by return. 


Part Exchange, Easy Payments 
Phone: FLlEet St. 9391/2 


REDUCE YOUR PRESS TOOL COSTS 


METERS 


TO B.S. 89-1954 
AVAILABLE 
FOR 
PROMPT DELIVERY 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES 


ye Frame with 
adjustable gauges 
a yo A stee! 
Holders tor Dies 
din. to Jiin. bore 
diameter 


Twe Punch Holders 
with detachable 
pesitive-action 
Strippers take the 
complete range of 
Punches in. to Bin 
diameter 


EXAMPLES OF TYPES AVAILABLE IN 2}in. FLUSH 
PATTERN MOVING COIL — 


AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 25, 30, 

MILLIAMPS. 0-1, 1-0-1, 0-5 10, 15, 20 25, 0. ‘50, 100, 250, 500. 
MICROAMPS, 0-25, 0-50, 100, 200, 250, 400, 500, 750, 50-0-50, 
100-0-100, 250-0-250, 500-0-500. 
AMPS. R.F. 0-1, 3,5, 10, 15, 25, 50. 
YOLTS D.c. 0 i, 5, i0, 15, 25, 50, 100, 250, 500, 750, 1,000, 
1,500, 2,500 

VOLTS A.C. 0-5, 10, 15, 25, 50, 100. 250, 500, 750, 1,000. 


We can supply meters with NON-STANDARD CURRENT and 
VOLTAGE RANGES to any specification. DELIVERY 7-14 days. MOV- 
ING IRON THERMO AND ELECTROSTATIC INSTRUMENTS. 
Jin. SQUARE FLUSH, 34in. ROUND FLUSH and INDUSTRIAL 
SWITCHBOARD INSTRUMENTS ALSO AVAILABLE FOR PROMPT 


Equip your press with DELIVERY 


the Hunton Ourcfit and use 

inexpensive standardised Punches and 

Dies jin. to Jin, diameter, obtainable from stock—in in. sizes 
—when required 


ELECTRONIC TEST EQUIPMENT AND INSTRUMEN- 
TATION DEVELOPED AND MANUFACTURED FOR 
SPECIALISED APPLICATIONS. 


ANDERS ELECTRONICS LTD. 
|, HAMPSTEAD ROAD, LONDON, N.W.I. 
Telephone: EUSton 1639 
Suppliers to Govt. Depts., B.B.C., Tech. Colleges, 
Leading Manufacturers & Research Laboratories 


Seandardised Tools also available at short notice for Square, Oblong and 
other shapes. Louvre Forming (up to Bin. long), Corner Notching, Corner 
Radiusing, Angie iron Notching and Piercing, etc. 


Get the Outfit now—Buy Punches, Dies and Tools as you need them 
Descripuve brochure and price list W.B. on request 


HUNTON LIMITED 


Phoenix Works, 114-116, Euston Road, London, N.W.1 


Telephone: EUSion 1477-8-9. Telegrams: Untonexh, London 
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SOLARTRON 


‘ © Given # 


ENT 
WEW RESEARCH & DEVELOPMENT ESTABLISHM 
GOODWYNS PLACE, 
DORKING, SURREY 


— 


NW LEADING RESEARCH 
AM OUTSTANDING OPPORTUNITY TO JO! 
TEAMS IN THE FIELD OF ELECTRONIC ENGINEERING 


The SOLARTRON ELECTRONIC GROUP offers aeons 
etunl iv t its new set 
tunities for progressive careers a - Re “a 
rp sere designing and cit = ong wan 
- ft ji -cessful Solartro ac 
ment of thé future. With the successtul > a 
ill fi timulating atmosphere, 
G ‘ou will find a fresh and s ha tit = 
cndeuveamenial of individual responsibility, and super 


equipment facilities. 


PROGRESSIVE OPPORTUNITIES FOR 


Uy With experience in leadership and proven ability in original 

Y circuit design work of advanced nature in the following fields: 
SECTION LEAD ERS Y OSCILLOSCOPES, ELECTRONIC TEST EQUIPMENT. Candidates must 
sincerely believe in their ability to produce designs which will 
reach a new high in world standards. 


RX AAG 


SS 


NK Q 


Skilled in developing electronic equipment from basic circuitr y, 
and with a working knowledge of production design require 
ments. Men with drive, ambition, and a good eye for detail 
are particularly required. 


PROJECT ENGINEERS 


SS 


With a sound theoretical background and keen to learn all 
aspects of instrument design practice. Degree, Higher National 
Diploma or Certificate, or equivalent experieice essential. 


JUNIOR ENGINEERS | 


S 


Because these are outstanding opportunities recruitment will 
be very selective and will continue for several months. 
Salaries will be relatively high to match the standard required. 


* Apply in writing, giving full information, to the Personnel Director: 


THE SOLARTRON ELECTRONIC GROUP LTD | Psomes Ditren 


Surrey. 
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GOOD VALUE—SERVICE AND STOCKS | 


MOVING COIL MICROPHONE 
$y famous maker. A high-grade microphone combining excellent close £ 490 
speaking performance with low background pick-up Attractively month, Yo 
styled and finished in black and chromium. Brand new, boxed. PRICI _ Wr 
£3/19/6. See illustration Page 151 in April issue. Post 2/- 


(xa) TRANSFORMERS YCLES 


E.M.1. pick-up transformers. To match 


PER SECOND 
ic 


low impedance high fidelity pick-ups 
Potted. PRICE 4/6. Post 1/6 


TRANSMITTER/RECEIVER 


KR T-34-APS-13 
17 miniature val 5-646 
9-6AG5, 2-20D1, 1-VR105 
Brand new American equipment 


in original cartons Complete 


} ne * a FREQUENCY METERS 
Ne 2%-8" up to 10,000 cycles 
DIFFERENTIAL A.C. CURRENT 
METERS 


BENDIX RADIO COMPASS COMPARING THE MAGNITUDE 
A superb 12-valve receiver OF TWO CURRENTS. 


covering 3.4-7 Mc/s, 325-695 PHASE SEQUENCE INDICATORS AND 
Ke/s, 150-325 Ke/s SYNCHROSCOPES UP TO 5 Kc 


Valves used 5-6K7, 2-6N7, A Full Range of Switchboard and Portable 
2-6)5, 1-688, 1-6L7, 1-6F6 Instruments 


Complete with 28-volt dyna- 


motor. Loose stored THE ELECTRICAL INSTRUMENT 
PRICE £3/10/€ Carriage 8/6 CO. (HILLINGTON), LTD. 
Boswell Square Industrial Estate, Hillington, 
SV SACINE USS. Ot TREDS Glasgow, S.W.2. Halfway 1166 and 2194 


with 14 valves. Loose stored, less dynamo'or, 29/6, Carriage 
letails and illustration see April issue 


KELVIN RATIO METER 
Mirror backed. Typ: Mn. HG-ABS KB 630/01. Bin. scale. Deflection 
approximately © micro-amperes, £5/19/6,. 


U.S.A. MULTIMETER 
Still a few available as ill: strated on page 151, April issue. £5/19/6. 
Post 2/6 


MOVING COIL HEADPHONES 


Velvet faced earpads complete with lead eni plug 12/6, Postage 1/6 


POCKET VOLTMETER M.C 


2 ranges. 0-250 V. and 0.15 V. D. Pre 
At 12/6 each. Post 1/6 


VCR97 Lira 


WE CAN SUPPLY 


GRU NDIG Tape Recorders, Microphones, Radiograms, etc. 
We also supply RECORDING TAPE: €E.M.I., Scotch Boy, 
Sound Mirror, Ferrotape, etc.; and TAPE DECKS by 
** Truvox,”’ ‘‘ Lane,”’ ‘' Wearite,"’ etc COMBINING THE 


PROPERTIES OF for Automatic coolant regulation: Move- 


ment for pressure change: Packless gland 
to seal spindle in high vacua: Reservoir to 
HI-Fl EQUIPMENT A compression accept liquid smpendions Dashpot or delay 

» eale spring capable of device: Barometric measurement or control: 
A wide selection available. repeated flexing Pressurised couplings where vibration or 
LEAK . DECCA BSR . VITAVOX . W.B. . CO'VERN movement is present: Dust seal to prevent 


DENCO QUAD TRIX . WHARFEDALE . VALRADIO | A ecnteines abi ingress of dirt: Pressure reducing valves: 


Hydraulic transmission: Distance thermo- 
E.A.R.. ‘* MULLARD 510". ‘** OSRAM 912 "’ can be hermetically static control: Low torque flexible coupling: 
sealed Pressure sealed rocking movement: Pressur- 
3 “4 ised rotating shaft seals: Aircraft pressurised 
A packless gland cabin control: Refrigeration expansion 
Trade in ead old equipment. valves: Thermostatic Steam Traps: Pressure 
High part exchange allowances made. amplifiers Differential pressure measure- 
re ments: Thermostatic operation of louvre or 

damper 


Telephone Carriage extra on all items unless quoted. ®'* 


GER 2613 
Loam con ar tone — oe DRAYTON 
The RADIO EXCHANGE C ase 
e 0, 7% 


9 NEWPORT PLACE LEICESTER SQUARE LONDON, W.C.2 


Ope jaily 10.30 am 


Drayton Regulator & Instrument Co. Lid., West Drayton, Middx. 
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RCA 30 Watt. Amplifier Type 4288-J 
Input 110-115 Volt 50-60 Cycles 


This amplifier is ideal for public address 
or large halls, when used in conjunction 
with a 2 valve pre-amplifier, the circuit 

of which will be provided if required. 


VALVE LINE-UP: 2-6J5s followed by 
4-6L6 s in push pull parallel. From a source 
impedance of 500,000 ohms the amplifier 
will deliver 50 watts into loads of 250, 60, 
15, 8, or 4 ohms with a frequency response of -+1db trom 30-10000 
cycles. The amplifier will give 2:2 watts into the above impedances with 1 volt 
input. DIMENSIONS: width 16ins. x depth 11}ins. x height 74ins. BRAND NEW 
in original cartons, with circuit. COMPLETE WITH VALVES £12-10-0 plus 15’- 
carr. and packing OR LESS VALVES £9-10-O0 plus 15/- carr. and packing. 


C. MARKS & CO. ewror. won) Lid. 


90 COMMERCIAL ST., NEWPORT, MON. Telephone: Newport 64711 
Also at 25 Wyndham Arcade, Cardiff 


All mail orders and enquiries to Newport branch please. 


ALWAYS something NEW at WEBB’S 


TTT 


UUULUULLELLLELELLELLELLLLLLLLLLL LLL 


TTT, 


TULL 


AT 


. . » for the Hi-Fi enthusiast 


ARMSTRONG “ AF105’’ £37 
Is anew COMPLETE RADIOGRAM CHASSIS, tuning medium 
and long waves AND FM. Self powered, connect to AC mains 
acrial and loudspeaker for instant and excellent reproduction 


WB “T816”’ £6.10.0 


A new 8in. unit from the STENTORIAN specialists, designed 
for optimum treble performance. Magnet 16,000 gauss ensures 
remarkable transient response. Hear it played at WEBB’S with 


1,500 c/s crossover and bass speaker “oo and the transmitting amateur 


The NEW EDDYSTONE "888" Receiver 
WHARFEDALE 10” BRONZE CSB £5.11.3 A unique receiver designed specifically to be the answer to all 


. - problems of reception on amateur bands. 
This high-performance 10in. unit is rapidly gaining a reputation BAND SPREAD. Each band is calibrated and spread over the 12in 
for reproduction way ahead of its price. On demonstration at scale 
WEBB’S in its recommended Wharfedale cabinet, an excellent ree Bl ef . re $4 ye + : 
low cost reproducer. Available 3 or 15 ohms BAND 3 14-14.35 Mc/s BAND 6 1.6-2 Mc/s 
| Accurate calibration -internal 100 Kc/s Crystal Oscillator - variable 
selectivity - Audie Filter - Relay Connections - B.F.O.- Monitoring 
TT Facilities - for 195/250 and 100/125 volts. A.C. mains with provision for 
WOOLLE 3 SPEED MOTOR £21 .0.0 six volt accumulator operation. 
Embodies the best principles of ‘‘ Hi-Fi” design at reasonable The EDDYSTONE “ 686" is on demonstration at 14 
~~ : Soho Street and first supplies are now coming through. 
cost, three speeds, non-magnetic turntable, precision engineered, Price: £110 or on Webb's I terms. Deposit £55 and 12 pay 
generous motorbeard to take most leading pickups, write for ments of £5/0/10, or 18 payments of £3/10/4. Also under our 
**6 months No Interest” Scheme, deposit £22 and 6 payments 
leaflet of £14/13/4 by Bankers Order. Please ask for forms and details 


STULL CELL CLL TW, 4 D | Wi Z2accr (COS Stihl 


14, SOHO &T., OXFORD ST., LONDON, W.1. Tel.: GERrard 2089. Shop Hours: 9—5.30 p.m. (i p.m. Thursdays) $—! p.m. Sewurdays 
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THE ‘‘WEYRAD’’ AM/FM RECEIVER 


A COMPLETELY NEW DESIGN SPECIALLY DEVELOPED FOR THE 
AMATEUR CONSTRUCTOR. 


THIS PUBLICATION GIVES FULL INFORMATION ON THE ASSEMBLY AND 
ALIGNMENT OF A FOUR-BAND, SEVEN-VALVE RECEIVER, INCLUDING ALL 
CHASSIS DETAILS, CIRCUITS AND WIRING DIAGRAM. 


UP-TO-THE-MINUTE COMPONENTS AND VALVES PROVIDE A HIGH STANDARD OF 
PERFORMANCE (EQUIVALENT TO AN EIGHT VALVE CIRCUIT) AND COMPLETE COVERAGE 
OF THE SOUND BROADCAST BANDS, ENSURING THAT THE SET WILL NOT “DATE” 
FOR MANY YEARS. 


eR 
%& LATEST TYPE MULLARD VALVES. 


* “WEYRAD” COIL PACK, I.F. TRANSFORMERS, TUNING SCALE, I.F. FILTER, MAINS 
AND OUTPUT TRANSFORMERS. 


% ALUMINIUM CHASSIS AVAILABLE WITH ALL PUNCHING AND BENDING COMPLETE. 


% ALL CONDENSERS, RESISTORS AND OTHER COMPONENTS BY WELL-KNOWN 
MANUFACTURERS. 


FULLY ILLUSTRATED BOOKLET PRICE 2s. 6p. 


WEYMOUTH RADIO MANUFACTURING CO., LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


WALMORE ELECTRONICS LIMITED 


RCA TRANSMITTERS. Type ET-433!. | kW. (telephone): 
1.4 kW. (celegraph). Frequency range 3 Mc/s to 20 Mc/s. 


PHOENIX HOUSE, 19/23 OXFORD STREET, 
LONDON, W.!. 
Telephone : GERrard 0522 


For immediate response Telex London 8752 


Cables : Valvexpor 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


m—aADIo™ 
WALRAD 
~~ TUBE ~ 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 
SUPPLIERS OF RADIO COMPONENTS 


ELECTROLYTICS, AND CATHODE RAY 
TUBES. 


S.C.R. 399 complete with petro! generator P.E.95G (10 kw.). 
BC6IO TRANSMITTERS with speech amplifier, aerial tuning 
unit, etc. Brand new. 

RCA TRANSMITTERS. Type ET-4334. Complete with original 
speech amplifier, crystal-multiplier and VFO units. Unused and re- 
conditioned, Can supplied with very large quantity of spares. 
RCA TRANSMITTERS. Type ET-4332 modified by R.A.F. 
for use on crystal or master oscillator. Complete with speech 
amplifier 

MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu- 
lators MD-1I/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output. 
w.s. No. 19 & 22 Both complete with installation kit. 
Tropicalised. New. 

MAGNETO 10 LINE U.C., 40 Line F & F TELEPHONE 
SWITCHBOARDS (complete). 


V.H.F. TRANSMITTER Type 11318 or J. Frequency coverage 
. New, 


100/156 Mc/s. 50 watt output. Tropicalised. 
A.R.88Ds, ARSS7 L.F.s, R.109. 


METAL RECTIFIERS Type 'B, D.C. output 10 amps at 22 v., 
input 200/250 v., 50 c/s. 


All above items in excellent working condition. 
Working demonstration upon request. 
SPARES4 large selection available for SCRI99 (BC6IO), 

ET4336, SCR6IO. EES Telephones, and Tele- 
princers ctype 7B. 


TX VALVES 805, 907, 613, 661, 66A, IOOTH, 250TH, and many 


others 
Large stock of Tx condensers crystals ind other components. 


P.C.A. RADIO 


New Address, Offices and Works 
BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Telephone: RIV 8006/7 
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For operation in ambients of 
up to 85°C 

Elimination of cooling fins for 
compactness 


Light alloy construction for 
lightweight 


High stability 


are some of the salient features of this 
new range of rectifiers, primarily 
developed for Service requirements, 
but now available in production quan- 
tities for all applications. Units can 
be supplied with various finishes to 
comply with RCS.1000 categories 
H.! and H.2. 


Details of this new range of 


G)[WESTALITE]@ 
RECTIFIERS 


can be obtained from See them on STAND No. 102, Radio Show, August 21st to September ist. 
Dept. WW.7, WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N.i. TERminus 6432. 


—————"" ~~ DEMOBBED Great Br itain ’s Valve Mail Order House 


BBC 
VALVES y] 6 
TV ima MANUAL | 


CONVERTORS Giving equivalents of British and 
For any A/C set. American Service and Cross Refer | 8525 Deposit oni 
No Alterations, § %¢* of Commercial Types with an 4 i 8 & 6 m'thly 10/9. le 
s Appendix of B.V.A. Bautvalents and / Y 
25/ S + Comprehensive Price List. We have 4 A.C, ELECTRIC 
~and6E tii some Valves left at very old we 7. iY 
monthly of 25/-— Budget ae (33)%) which are 8 | 4 PAINT SPRAYER © 
tually sold at the old price. (1951 he 

© £7/10/- cash Bon) _ +s # Just plug in and 

Ld 


epray. 
a brush and twiee | 7§/. 
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Vetume Con...!' 
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4 mid. Cond. Q/- 
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Unifea Cabind 
Polish l/- 

Bariecta Adhe 


sive Thread : ALL MAINS THREE 


Fine Midget 3-valve Maine Receiver 
Home, Light, ete., at good 

Radio Maps 2/-B Build yourself-—-3 valves, ready- 

Bulgin Ru wound coll, toning condenser, mains 

a). neformer—everythin except 

“ aker and cabinet bets > 
<p. 2- Bpeaker and 

ovate bie if required 


Quize Batter 

Teter 652/ 
AMMETERA 
06 6- 


- 


Ore we 
; 
— 
2S Or 


~ 


30-0-20 q- 
Sptrtt Blow 
Lamps 12/6 
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a equare ‘9. Post Soller G4. 
prices are with keys 
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MICROMETER 
Brand new 
Precision 


instrument BARGAIN 10/- 
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A BBC Training Manual by S. W. Amos, B.SC. (I:0NS.) 
AM.LE.E. and D. C. Birkinshaw, M.B.E., M.A., MIELE. 


TELEVISION ENGINEERING: 


Principles and Practice 
VOL. Il: Video-Frequency Amplification 


Here is the second volume of a series of four which will form the most 
comprehensive survey ever compiled of modern television principles 
and practice. Originally written for instruction of the B.B.C.’s own 
operating and maintenance staff, this volume describes the funda- 
mental principles of video-frequency amplifiers, and examines the 
factors which limit their performance at the extreme of the passbands. 
A wide variety of circuits is described and particular attention is paid 
to the use of the feedback. There is also a section dealing with the 
special problems of camera-head amplifiers. 

Self-contained mathematical derivations are included at the ends of 
chapters. 


Published for “Wireless World” 


Second volume of a comprehensive 


work .... . NOW READY 
82” x 54” 272pp. Illustrated 


35s. met. By Post 36s. 24. 


Obtainable from booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.I. 


. 19,801 contacts (as shown) 
soldered in one working week with 
the new ORYX model 18 soldering 
iron. For rapid Yd 
soldering on your 
production assem- 
bly line without fat- 
igue. Patented con- 
struction ensures 
maximum efficien 
cy. Send for leaflet 
or a sample on 
sale or return and 
try for yourself. 
ORYX for 
reliability, for 
efficiency, for 
comfort, 
economy, 
safety, 
speed 


MAGNETIC RELAYS 
TYPES 3000 and 600 


Supplied to specification for the following uses :— 


METER PROTECTION “ TIME DELAY 
OVERLOAD TRIPS e ALARM SYSTEMS 
FLASHING & PULSING « PROCESS CONTROL 
TIMING DEVICES « AERIAL CHANGE-OVER 
MAINS FAILURE PROTECTION 

COMPLEX OR SEQUENCE SWITCHING 
SELECTION & COUNTING SYSTEMS 

HIGH VOLTAGE SWITCHING 


(CONTACT INSULATION UP TO 2KV) 
Consult us with your problems 


POLARISED, HIGH SPEED, A.C. 
& TELEGRAPH RELAYS IN STOCK 


ELECTRO MAGNETIC COUNTERS 


“ORYX 


MODEL 18 
SOLDERING INSTRUMENT 
6-6.3 v. 18 WATTS 

74° LONG. WEIGHT | oz. 

BIT SIZE 3/16". LIST PR, 35/- 


/ a. 


3 TOWER HILL ANTEX LONDON, E.0.3 


UNI-SELECTORS 
KEY SWITCHES, P. O. and LOW LOSS 


JACK DAVIS cretaysy LTD. 


TUDOR PLACE, LONDON, W.! 
MUSEUM 7960 LANGHAM 482! 


Wirreiress Worip 


DEFLECTOR COILS LINE TRANSFORMER 

jesigned for 70° Deflection Aa employing a Ferroxcube core 

and «employing Castatlated “ and incorporating Width and 

Ferroxcube core Linearity Controls. £.H.T 
13.5 KV 


TELEVISION COILS 
wound to specification 


Gillone Electric 


LIMITED 


ROCKSTONE WORKS . DOMAN ROAD 
CAMBERLEY . SURREY 
TELEPONE: CAMBERLEY 2360 


-(owards perlection- 
LOWTHER LINEAR AMPLIFIERS 


Exclusive Lowther Design and Build 


The new range ‘*‘ Lowther Linear” amplifiers sur- 
pass all previous multi-loop feedback or basic ultra 
linear technique by the utilisation of the suppressor 
grid of the Mullard power pentode EL34 into the 
distributed load circuit which enhances the per- 


formance in all detail. 


Generous in design, the amplifier’s performance will 


remain at its high laboratory test specification 
Lowther Linear Amplifier 


LL.10 £25 


THE LOWTHER MANUFACTURING COMPANY, 


LOWTHER HOUSE, 8T. MARK’S ROAD, BROMLEY, KENT, ENGLAND. Tel.; RAVensbourne 5225 


throughout many years of use. 
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“TM SET 


FOUR VALVE 


SUPERHET____. 


LONG WAVE 


MEDIUM WAVE___ 
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PLACES 
with you!” 


THE SUPEREX “ 55" BATTERY 
PORTABLE is a first class receiver 

aranteed to give good reception 
throughout the country. Equal in 
appearance and performance to any 
commercial model. Cabinet size 
10}in, x 8jin. x Sin. All parts 
available separately 


Jury, 1956, 


QUALITY 
RECORD REPRODUCTION. 
AT MODERATE COST 


LARGE 
ELLIPTICAL 
SPEAKER 


B7G MINIATURE 
VALVES 


SIMPLE 
CONSTRUCTION 


Price £7.15.0 Send 1/6 for SUPEREX “ 55’ 
plus 6 carriage CONSTRUCTION BOOKLET 


The 8.R. 
3-4 watt AMPLIFIER 


> quality 3 3-valve 3-watt Amplifier 
i A 200/250" ¥ volt. Four 


engraved controls ca wide range of 
tome variation. Jutput transformer 
matched for any 3-ohm | a Chassis 
fully isolated. Valve line-up: 6S8G7, 
6V6, 6X5. Bronze finished 
chassis. Overall size 8in, 4in. 
wide, Sin. OUR Supplied buflt and 
tested. RA FED FOR 12 
(90 days valves). 


iil “se plus 3/6 carriage 


CABINET “SNIP” 


Harrow Road between Harles- 


LOCATION ee the main Su u perior 


Attractive bakelite cabinet with | den and Wembley 


long and medium wave, two- 


colour glass dial and two cream | SHOP OPEN: 9 a.m. to 6 p.m. — 
knobs. Ideal for T.R.F. con- | Monday to Saturday. {| p.m. 
structors. Available in Walnut | Thursday. cd 


or Green. Size 12in. long, 7in 
high, Shin. deep. Complete 


15/6 plus 2/6 postage. 


(3 P 2) 


7 ransformers 


incorporating 


“C” cores or 


conventional 


construction 


S77 L TRANSFORMERS 


based on sound design and are 
manufactured to the highest standards 
called for in the electronic and com. 
munication fields. Consult us for 
your next transformer requirements. 


NB.: MANUFACTURERS AND TRADE ONLY 


STEWART TRANSFORMERS Ltd 
75, KILBURN LANE, LONDON, W.1/0° LADbroke 2296/7 


Loe eee © PILLSIDE HAN ROW ROAD 


with handle and back. Price | C.0O.D 
C.0.D. U.K. and N. Ireland. 


Jo oe STONEBRIDCE NWO 


MICROPHONES & RE- 
CEIVER HEADGEAR 


Assy. No. 2 (ZA 2905) con- 

sisting of 100 ohms impe- 

dance MC headphones, Tan- 

noy high power microphone. 
18/- each. 


TRANSMITTER/RECEIVER No. 22 


2 mc.-8 mc. complete with all valves, power pack for 12 y. D.C., 
both installed in a carrier, headgear and microphone assembly. 
All in excellent condition, very economical current consumption. 
Ideal for mobile use. 


Price £11/15/+ each. Carriage 20/- extra. 
SPARE PARTS FOR AR 88-D. & L.F. 


Mains transformers 
Output transformers 
Filter chokes 


| transformers 
Main Var. Condenser 
Block condenser 13 x 4 mF. 
Band switches 
Antenna trimmers 
Phasing trimmers 


All the above are fully reconditioned and guaranteed to be in 
excellent working order. 


GOVERNMENT SURPLUS VALVES 
A large selection available, please state your requirements, 


J. P. ELECTRIC | “ssf 


156 ST. JOHN’S HILL LONDON « S.W.1I1, 


JULY, 1956 


Wrrecess Wori_p 


JUNIOR 


FM UNIT 


A seven-valve receiver of advanced design, 


the RD JUNIOR 
comprehensive 
so far offered in 


FM Unit has one of the most 
and ambitious specifications 
this country. Precision built 


and attractively styled it forms a fitting 
counterpart to the RD JUNIOR Amplifier, with 
which it has primarily been designed to work. 


MAIN FEATURES 


*% AUTOMATIC FREQUENCY CONTROL 

% GROUNDED-GRID TWIN-TRIODE RF STAGE 
% EXCEPTIONAL FREQUENCY STABILITY 

*% WIDE FREQUENCY COVERAGE 

*% FOSTER-SEELY DISCRIMINATOR 

*% VARIABLE INDUCTANCE TUNING 

* LOW IMPEDANCE OUTPUT 

*% BUILT-IN FILAMENT SUPPLY 

*% OPTIONAL PRECISION TUNING METER 


Trade and Export enquiries invited. PRICE: £17.10.0 (Plus P.T. £7.7.0d,) 
Mustrated literature post free on request; send also for details of matching equipment in the 
RD JUNIOR Home High Fidelity System—the RD IUNIOR Amplifier/Control Unit and Corner 
Horn Repreducer. 


ROGERS DEVELOPMENTS (ELECTRONICS) LTD. 


‘RODEVYCO HO 
Telegrams; Rodevco Gr 


<t 


rH This new range of 75 ohm coaxials has been especially designed for 
the reception of Band II (FM sound 87.5 — 100 Mc/s.) and Band III 
(Television 174-216 Mc/s.). 


Use” . 116 BLACKHEATH ROAD . GREENWICH e LONDON, &.68.10 
een, London, Telephone: TiDeway 1723 


TELCON CELLULAR POLYTHENE 
CH INSULATED DOWNLEADS 


Attenuation db/1!00 ft. ETSM ET6M ET7M €ET8M_ ETIOM 
10 Me/s. Pee ee eS Ue 
0 » Pe Ses ee Fe 
100, OP ccs OD tec - ae oes, ee, 
200 _~,, Tene ae. cos a dee - ee 


Dimensions (inches) 

Centre Conductor 1/0.022 7/0.0076 1/0.029 7/0.010 1/0.044 
Over Cellular TELCOTHENE 0,093 ... 0,093 ... 0.128 ... 0.128 ... 0.200 
Over Wire Braid 0.117... 0.117 ... 0.152 ... 0.152 ... 0.230 
Over TELCOVIN sheath 0.157 ... 0.157 ... 0.202 ... 0.202 ... 0.290 


please ask for a copy of Publication TV 5 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD, TELCON WORKS, GREENWICH, S610, TEL; GREENWICH 329) 


BRANCHES : BIRMINGHAM, CARDIFF, LONDON, MANCHESTER, NEWCASTLE AND NOTTINGHAM 
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MODERN ELECTRICS LTD. 


: Tel.: TEMple Bar 7587. 

164 Charing Cross Road, London, W.C.2. mac ovent, Gd. 1703. 
ables: Modcharex, London. 

Export enquiries welcomed. immediate delivery from stock. Prompt attention to post orders. 


TAPE RECORDERS GARRARD UNITS i TEST EQUIPMENT MICROPHONES 
GRUNDIG TK12 70 gns. oe Acos 
RCBOM AC/DC ...... Avo 
GRUNDIG TK5 46 gM8.| 301 Transcrip ........ Medel 8 oe ervee -~. 
— TK820 ee a sess Model 7 (latest) Mic 33-1 z “ o - 
98 gns. Teil ‘ tment a " Mic 35-1 (Crystal) ove 
FERROGRAPII 2A é ee, 
Wide Band Sig/Gen.. LUSTRAPHONE 

N reees 76 gns. eer Valve Characteristic M/C High imp. 

FERROGRAPH arrears 2 opes Meter Mk. iil LSV59 Dynamic 
2AN/H 86 gns. | SPEAKERS rc 
: Mulcipl if RESLO 

VORTEXION 2A ... 80 gns.| pLessey Bb) prprerin VMC (low imp.) 
VORTEXION 28 £99 | 12in. IS ohm ......... | Carrying Cases for RBL/ 


Models 7,8 and 40 43 
The following Recording Tapes | W.8. |» saachconatenmnnte ~ ts FILM INDUSTRIES 
£ 


are available from stock ADVANCE Ribbon 


| 
1,750fc. 1,200fe. 600ft. Hs. ai a Ht {Sig.JGen.) 0 | MICROPHONE STANDS 
PERROGRAPH ; E.2 (Sig./Gen.) ..... Floor, 3 extensions.. 

43/3). Pi ‘ 


HS.1012 tapped “coil, 
PERROGRAPH 26/9 


«3 


o ec sec seoooeo 


2s ooo 


37.5 or 15 ohms... Table Stand 


GRUNDIG BASF 25/- | GOODMANS COSSOR | LEAK AMPLIFIERS 
SCOTCH BOY 21) Axiom 150 Mk. ti TL.10 complete 
48 Axiom 102 Oscilloscope 1035 4120 0 0 Point |, TL.12 .. 
Axiom 101 Oscilloscope 1052 £104 Point 2, TL.25 
Br Art | Vole: Calibrator 1433 416 5 0 | QUAD, Mk. ti 
MULLARD 
WI5 CS t | TAYLOR 


| | EAR. 4 watt ....... 
| All new Taylor Test Gear TRIX 4 wate 


stock, 
ALL GARRARD, CON- 
PICKUPS AND PLAYERS NOISSEUR, DECCA and 
ACOS, DECCA, coLrLARO,, COLLARO HEADS. 
CONNOISSEUR, LEAK, FerR-| SAPPHIRE and DIAMOND 
RANTI, B.J., GARRARD, | STYLI for the above HEADS 
PHILIPS. NOW AVAILABLE. 


oowe 


PERROVOICE 


SOUNDMIRAOR 30/- capes rn 
Long Playing Tapes now in stock Golden 10 CSB 


RECORD REPRODUCING | 3)>Pe" poet 
EQUIPMENT | Bronze 10in. 
COLLARO | enmemee Ade sor} | Bronze Bin. . 
Model 2010 PX ay Ww.B. Crossover Unit 
cs4 é13 7 ° W.B. Tweeter Unit 
554 Unie ao 70 Kelly Ribbon Tweeter £12 


eocow---Ssco 


WANTED 


VERY HIGH PRICES PAID FOR THE FOLLOWING:— 


The COMPLETE 
TELEVISION 
SERVICING 

INSTRUMENT 


Aliso Modulation Transformers Thermador No. C$2160, and Scanner | : 
(antenna) RC94 or parts A Write now for | 


' o—* : full details to 
ALTHAM RADIO CO. : | 


JERSEY HOUSE, JERSEY STREET i= dam AIRMEC LTD 


MANCHESTER 4 . 45 
Telephone: Central 7834/5/6 your Telewet HIGH WYCOMBE 


Largest stocks in Europe of Government surplus material BUCKINGHAMSHIRE 


METAL SPINNING OUR SPECIALITY 


PARABOLIC REFLECTORS up to 9ft.dia. LOUDSPEAKER HORNS, Etc., Etc. 
POWER PRESSWORK to 250 ton capacity, including Hydraulic 


GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING 


SHAWE METAL SPINNING WORKS 


SWINTON STREET, KING’S CROSS, LONDON, W.C.I. 
"Phone ; TERminus 7422/3 Grams 


: Alipryde Phone London 


JuLy, 1956 
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Telephone : MUSEUM 9594. 


H. FRANKS 


DOUBLE-WOUND STEP-DOWN TRANS- 
FORMERS, ex. A.M., Ref. 5P/284, input 200/ 
250 volts, A.C., 50 cycles, output 100/1 OV AC. 
750 wates, ficced in metal case, with carrying 
handle, size 6} x7} x7}in., unused €7/2/6, 
SPERRY'S |/70th-h.p. 115-VOLT A.C. MO- 
TORS, constant speed, 3,000 r.p.m. governor 
controlled, continuous rating, size 5} x 3} x 3in., 
spindle jin. diam, €1/12/6, 

POWER UNIT, Power Type 167, !19in. panel 
mounting Metal Rectifier, 200/250 V.A.C., 50 
cycles, output 50 V.D.C., | amp., UNUSED §5/-. 
CHARGER UNITS, type 58, input 200/250 v. 
A.C. 50 cycles, output 20/24v. D.C., 3 amps., 
smoothed, continuois tropical rating, fitted in 
metal case, 18x 12x 7in, €4/12/6, 

G.E.C. MULTI-RANGE MILLIAMETERS, 
2jin. dial, 0/15/30/60 MA. Centre zero pro- 
jecting type 16/6. 

WESTINGHOUSE RECTIFIER SETS, Style 
288 G.P.O., input 200/250 Voles A.C., 50 cycles, 
Output 50 Voles D.C., 1) amps, 76/-. 

S.T.cC. METAL RECTIFIER SETS, input 
200/250 volts A.C., 50 cycles, output 220 volts 
D.C., |} amps, type 10D/1786, housed in metal 
cabinet, 2« 13x I lin. €9/10/0. 

SPERRY'S CONSTANT-SPEED | /5-vole 50- 
cycles motors 2,400 r.p.m., 3}in. diam., 6in. long, 
Ain. spindle, |}in. lorg, No. LBI93! 27/6. 
P.V.C. PIRELLI, white flat 3-core 1/.044 
CABLE, in (00-yard coils, excellent quality 
per |00-yard coil 75/-. 

“SIGNAL” WESTERN ELECTRIC TIME 
DELAY RELAYS, adjustable from 1/5 sec., 
governor controlled 24-volt D.C. coil, two 
heavy-duty, two make 10-amp. contacts 17/6. 
PILOT REPEATER COMPASS. Containing 
24 volt repeater motor, New. 18/6 each. 
SIN. DIAM. VENT-AXIA EXTRACTOR 


58-60 New Oxford Street, 
London, W.C.|! 


One min. from Tottenham Court Ad, Sen. 


“CREED” MOTOR-OPERATED TAPE- 
WINDERS. Type No. 5.2885. Fitted 230 
V.A.C. 1/100 h.p., motor, coupled to gear box, 
with slipping clutch. Final speed 25 r.p.m. 
approx. New, 65/-— each. 

TELEPHONES TYPES TELE-F., a cable-type 
field telephone in bakelice moulded case with 
bell magneto ringing generator, operated from 
internal 3 to 4) volt bactery (not supplied) : 
suitable for 2-way communication up to a mile 
distance when used in prs., overall dimensions 
92 x64 x Shin., €3/19/6 each. 

PRESSURE PUMP UNITS. Operated by 24 
volt A.C./D.C. motor, develops |0 Ibs. pressure 
or vacuum. Complete with |0fc. length of pres- 
sure hose, cables and connectors, etc. Compact 
unit ficced in metal case, 6x4x4in, Made in 
U.S.A. Ideal for laboratory use, etc. New, in 
maker's cartons. £4 each 

STEP-DOWN TRANSFORMERS, input |80/ 
230v. A.C., 50 cycles, output 2 windings 4.2, 
4.2v. 10 amps., ideal for soil heating, etc. 22/6. 
ELCO SYNCHRONOUS CLOCK MOVE- 
MENTS, 200/250 volts A.C., 50 cycles, with 
spindles for hours, minutes and seconds in bake- 
lite, dust cover, Jin. diam., 2in. deep with flex 
lead, | hole fixing, up to jin. panel. 22/6 each. 
CLOCKWORK DRIVEN TIMERS, variable, 
5 to 30 mins. Fitted 15 amp. A.C. contacts 
Totally enclosed, crackle finish, 17/6 each. 
WESTERN ELECTRIC BLOWER MO- 
TORS. Fitted centrifugal fan, available 12 volts 
D.C. or 110 volts A.C./D.C. Suitable for car- 
heaters, projectors or miniature vacuum cleaners, 
etc. Size 4) x 3jin. approx. Price 29/- each. 
SLIDING RESISTANCES, ‘Zenith’ high- 
grade, totally enclosed, 364 ihms., || amps., new 
in maker's original packing, 60/- 


STAINLESS STEEL AERIAL WIRE, gauge 
7/.01Sin., 1,600fc. reels. ideal for electrifying 
fences, etc. 37/6 per reel. 
TROL UNI type R.A., Mk. t, Ref. 
BR./2975. Contains Carpenter type 5 x 124 re- 
ohm coil, two GEC type M.1095 
2 make 2 break contacts, 
resistors, condensers, etc. Fitted in sealed con- 
tainer, 4in. diam., 4in. high. Unused, 28/~— each 
HEAVY-DUTY OUBLE-SPRING- 
WOUND CONSTANT SPEEDO MOTORS, 
governor controlied, adjustable speed, 60 rev. 
in 45/46 secs., precision built, ideal unit for re- 
cording, overall size 7 x7 x 6in., 62/6 each. 
STEP-DOWN TRANSFORMERS, input 200- 
250v. A.C., 50 cycles, output 24v. Lamp. 15/-. 
METRO- VIC SYNCLOCK AN 
GAMO WESTERN HOUR RECORDING 
METERS. 200/250 volts, A.C., 50 cycles, opers- 
ting voltage, 1/10 to 10,000 hrs., recording ideal 
for life cost, ete., unused. £2/7/6 each, post paid. 
“POSTER” L.T. TRANSFORMERS, inpuc 
230/250 V.A.C., 50 cycles, output 12 voles, 8) 


amps. 30/~. 
SYNCLOCK SYNCHRONOUS MOTORS, 
115 volts, A.C., 50 cycles, 50 wacts., final speed 


4r.p.m. PC each. 

HENDRY RELAY UNITS, ficced Sangamo 
model $.7 synchronous clock units, 100/125 
volts A.C., cycles, 2) wates., final speed 
| r.p.m., micro switch, relay, etc. 
DYNAMOTOARS, complete with filters, input 
28 voles D.C., 3.2 amps., output 330 voles, 135 
ms. con. rating. 27/6 each. 

AMERICAN DYNAMOTORS, input 27 voles 
D.C., output 285 volts D.C., 75 ma., 4) in. long, 
2hin. diam. 18/6 each. 

REDUCTION GEAR-BOXES, made by 
Werle-Korff Gear Co., U.5.A., fitced in die-cast 
case, 3iin. diam., \hin. thick, base place four 
hole fixing, input spindle Ain. diam., output 
jin. diam., reversable, ratio to |, max. trans 
mission capacity |/30th h.p. 20/~ each. 
DITTO—Ratio | to |, input and output 
spindles in. diam. 20/- each, special quota- 
tion for quantity. 


WESTERN ELECTRIC MOTORS, | /25th 
h.p. cont. rating, 20/30 voles, A.C./D C., series 
wound, 5,600 r.p.m., fan cooled, governor con- 
trolled, totally enclosed, 32/6. 


FANS, 24v. D.C. or 36v. A.C., fitted supprecsor 
units. Ideal for caravans, yachts, etc. Unused, 
complete in transit case. £4/7/6 each. 


FULL MAILING PRICE LIST 6d. 


ASK ARTHURS FIRST 


Valves and C.R.T.s in great variety 
AVO METERS IN STOCK 
Ase HERE B ectcovsocsovessossevsssiens grevecene £19 10 © 
Avo Model 8 . 4310 0 
COSSOR Oscilloscope Model 1035 
£104 0 0 


MANCHESTER 
AUDIO CENTRE 


LHF LHF 


LANCASTER HI-FIDELITY COMPANY (ARDwick 5762) 


Stock ALL makes of quality audio equipment. 


COSSOR Oscilloscope Model 1052 
ADVANCE AND TAYLOR Meters always in STOCK 
LEAK TL/10 Amplifier and ‘‘Point One” 
Pre-Amplifier. Complete 
LEAK F.M. Unit with built-in Power 
Supply 
JASON F.M. Unit with Power Pack 
CHAPMAN F.M, 61 Unit QO 


AMPLIFIERS 
R.C.A 


Goodman, Connoisseur 


TUNER 
Parmphonic 
Barker 
Kelly 
Stencorian 
Sound Sale 
Adams 
GEC 


Collaro 
Acoustica Lenco 
Goodsel 
Leak PICK-UPS 
Connoisseur 
Orto’on 
Leak 
Tannoy 
Lowther 
Goldring 


Armstrong 
Pamphonic 
Roger 


Armstrong 
RADIOGRAM 
CHASSIS 
Armstrong 105 
TS... Empress 


Pye ALS 
y 10 LOUDSPEAKERS, RADIO, 
5 TELEVISION, RECORDERS 

| AND RECORD PLAYERS ©? 


LEADING MAKES 
Coods offered subject to bein; 
wisold and to price siteration 

@ WE WELCOME YOUR 


ENQUIRIES on Radio and 
Electrical 


Tannoy 


VALVE MAN 
Mullard .. 
OSra —cevnsererer’ 
Osram Part 2 soe 
Brimar No pevose 
Mullard Replace 
ment be . 
4 Scven 
Sound Reproduc 
tion & F. HH. Brit 
ain, DF. 
Postage 6d. extra. 


Sound Sale 
SPEAKERS 
Wharfedale 


MOTORS 


Garrard etc. etc 


TAPE RECORDERS BY TERROGRAPH & SIMON 
TAPE DECKS BY WEARITE AND TRUVEX 
HIRE PURCHASE AND CREDIT FACILITIES 

DIRECT SERVICE TO ALL PARTS OF THE NORTH 
THE NORTH’S SOUND REPRODUCTION SPECIALISTS 


LANCASTER HI-FIDELITY CO. 
144 OXFORD RD. (“All Saints”) 
MANCHESTER 13 


Bus Routes: 4! or 42 (Stop at Roxy Cinema) coming by car drive 
towards the University 


rif} 


ARTHUR GRAY, LTO. 


GRAY HOUSE, 160-152 CHARING CROSS 


ROAD, LONDON, W.6.2 
TEMpie Bor 5833/4 and 4765 Cables: TELEGRAY 


LONDON 


H 


WIRELESS 
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[Scene BRAND NEW I5in. 15 ohms 30 watt P.M. es 


Snip price €9/19/6. Carriage 12/6 


4.C.A, PRESSURE UNITS. 15 ohms 


P.M. 20 watts. Complete 
with Exponential Horn, length I4in. dia 


17in. €5/19/6. Carriage 10/- 


COMMUNICATION RECEIVERS P.C.R.2. Waveband 13-49, 
200-400, 800-2,100 metres. Also P.C.R.3. 13-41, 41-120, 200-550 
Both types in brand new condition Fully tested before 
Price €7/10/- each. Carriage 7/6 


metres. 
despatch 


POWER PACKS for the above Models available, complete with 
Speaker, built into very attractive Polished Bin. Extension Cabinet, 
ready for use on 200-250 v. A.C. Mains. €5/10/-, Carriage 7/6 

“| 


B.C, 614A SPEECH AMPLIFIER (Parc of B.C.610 Equip.) 
new, 
Gov 


422. Carr. extra 
MARCONI CRYSTAL CALIBRATORS for Band Iii Ex. 
Freq. range 170-240 Mc/s. Directly Calibrated Dial, 5 Mc/s Crystal 

Hiator, Self-contained Power Pack for A.C. Mains operation 
Complete with crystal and all valves, also spare set of valves with 
instruction Manual. Brand new in original Transit Case, €5/10/6. 


Carr, extra 
|C.M4.G.-25 PHOTO CELLS (Osram). Brand New 17/6 each i 


B.3.R. MONARCH. 3 speed automatic record-changer 
in sealed makers cartons, €7/15/-. Carr. 7/6 

B.S.R. 3 speed motor and turntable only. Brand New. €3. Carr. Pd 
50 WATT EX GOVT. AMPLIFIER with 4-KT66's in paralleled 
push-pull. Standard 200-250 v. A.C. input. Output imped. 600 ohms 
Line. High imp. gram and mike input. Bass boost control fitted 
Quality amplifier housed in strong metal case ready for use. Terrific 
performance. Bargain price €25. Carriage extra 

R.C.A. 20 WATT MIKE AND GRAM AMPLIFIER, complete, 
ready to use. Tested before despatch. Housed in attractive all-metal 
case, Limited quantity available, only £18/10/-. Carr, 10/-, 
£.H.T. TRANSFORMERS: 4.5kv. at 1Om/a. Pri. 230v 
price, 32/6, Carr, 3/-. 

JAS VALVES, Brand new (DCC), 15/-. 


METERS 

0-1 mA. 2hin. round flush mounting 
0-10 mA. 2}in. round flush mounting. 12/6. 
0-30 mA, 2jin. round flush mounting. 15/-. 
6-5 amp. 2in, square flush mounting. 15/-. 
0-300 v. A.C. flush mounting 2fin. scale f: 
0-25 amp. D.C. flush mounting 2hin. scale 12/6. 
0-15 v. and 0-250 v. D.C. pocket volt-meter 2tin. 
AR-77 “S * meters 2in.F.5.0.5 mA. W/-, 
0-200 v. A.C. meters flush mounting Vin )-. 


WAVEMETER CLASS D. Freq. band |,900 kc/s-8,000 ke/s 
37.5 m.) in two ranges, |, 900 kc/s-4,000 kc/s 
in pertect working order 


Brand New 


Bargain 


21/-. 


15/-, 


Grade | 


(158. 
Also 4,000 ke/s-8,000 ke/s 
Supply 6 v. D.C. input. £8/5/-. Carr. paid 
CONDENSERS, 2 mid.7.5 kv. wkg. at 15 kv. teste (Dubilier). Brand 
new in original crates. €2/10/-. Carriage 5/- 


VARIABLE VOLTAGE REGULATOR TRANS. 
A.C. at 21 amps 
21 amps 


Output 57.5 volts in 16 equal steps to 230 v. at 


Ex. Govt. in perfect condition. €12/10/-. Carr. extra 


Input 230 v | 


H-DUTY TRANSFORMERS L.T. 
70 amps. €5/10/-. Carriage 

DON “8” TWIN TELEPHONE CABLE on | mile and | mile 
drums. 6&5 per mile, 25/- per § mile. Carriage extra 


WESTON BATTERY OSCILLATORS. Mode! E 692 Type 2 
in perfect condition. Coverage 100 kc/s-20 Mc/s. Audio output 
approx. 400 c/s Complete with instruction books and charts 
5/19/6. PP. 4/6 


CoLLins RADIO RECEIVERS TYPE 46159A. 
,500 - 12,000 kc/s. Inpuc 12 v. or 220 v. D.C 

noe This unit is parte of TCS-12-Trans 
clean and good condition. Limited quantity 


230 v. PRi-li-12.5 v. SEC. at 


Freq. range 
Less crystal and power 
Receiver equipment. in 


415. Carriage 7/6. 


VALVE TESTER (by Radio City Products, U.S.A.). Model No. 314 
Brand new, unused with instruction manual. 110-220 v. A.C. 50 c/s, 
Will cest most American vaives from 1.1 v. to 200 v. £10, Carr. 5)-. 


@X-PHILCO 6 v. and 12 v. Car Radio Vibrator Transformers. 
280 v. @ 80 mA. New in perfect condition. 12/6. Postage 1/8 
R.C.A, PRE-AMPLIFIERS. Corr prising 2 6!7 vaives and connections 
Available for photo cel! input 250 v. H.T. 6.3 v. L.T. supply required 
Output control. Complete unit. New and unused. €5, Carriage paid, 
ROTARY CONVERTERS. Ex. Govt. 12 v. D.C. input 230 v. A.C 
Output 50 cycles at 125 watts output. Complete in carrying case 
containing voltage control, sliding resistance. mains switch and 0-300 v 
A.C. Flush Meter, in perfect working order. €8/10/-, Carr. extra 
RACKS. G.P.O. STANDARD. For !%in. panels. Stee! channel! 
sides, correctly drilled, heavy angle base, height 6fc. €3/10/-, Carr. extra 
CARRIAGE CHARGES APPLY TO ENGLAND ONLY. 
QUOTATIONS TO THE TRADE FOR BULK SUPPLIES. ALSO 
ACTUAL ENQUIRIES WELCOMED. MANY OTHER LINES IN STOCK 


15, LITTLE NEWPORT ST., LONDON, W.C.2. 


(ADJOINING LEICESTER SQUARE TUBE STATION) 
GERrard 6794/1453 


H-T 


| 


WORLD 
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THE MODEL CRS50 
BRIDGE measures from 
10pFd to 100mFd and from 
| ohm to 10 megohms in 
fourteen ranges, having a 
total scale length of over 
120 inches. Indication o 
balance is given by a magic 
eye fed from a high gain 
amplifier valve. A leakage 
test is incorporated for 
condensers. The internal 
standards are Constantan 
1% resistors. Specially 
designed for bench use 
with case and panel of 
steel finished black crackle. 
Complete with all valves 
and instructions ready for 
immediate operation from 
200/250 volt A.C. mains. 
Fully guaranteed and priced 
at only €7/18/- plus 4/6 
carriage and packing. Hire 
Purchase £46) deposit 
and five monthly payments 
of 17/3. 


SGS50 SIGNAL GENERATOR covers !00kc/s to 80 mc/s in six 
continuous ranges on fundamentals (NOT harmonics) either modu- 
lated 400 cps or CW. Uses EF9!, 6C4 and RMI with double wound 
mains transformer. The scale is directly calibrated on all ranges with 
scale length over 60 inches. In de luxe olive green metal case with 
carrying handle and engraved matching scale of perspex. The cost today 
is only €8/10/- plus 6/- carriage and packing. Hire Purchase €4/13/- 
deposit and 5 monthly payments of 18/7. 


VV50 VALVE VOLTMETER measures up to 250 volts A.C., R.F. 

or A.F. with input impedance of 11 Megohms. For mains operation. 

Price £7/19/6 plus 4/6 carr./packing or £4/6/3 deposit and five monthly 
yments of 17/3, 

urther details sent by return on receipt of stamped and self addressed 

envelope. Trade enquiries welcomed—supplied direct. 


NOTE NEW ADDRESS — Now at:— 


GRAYSHAW INSTRUMENTS 


126 SANDGATE HIGH STREET, FOLKESTONE, KENT. 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES R406 ENouiries WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO GPO. M.O.S., t.£.B., ETC. 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


PD TTTTITITILI LLL LLL 


Sound Reading! 


SOUND REPRODUCTION by G. A. Briggs 


Third 
315 

Cabinets, 
oscillograms, 
systems, 


exceed 35,000 


LOUDSPEAKERS The Why and 
How of Good Reproduction 


New 4th Edition 
iNustrations. 
work on loudspeakers, 
information, 
grams 


edition 
IMustrations 


second impression, 368 pages, 
Chapters on Resonances, 
Room acoustics, Response curves with 
Crossover networks, Recording 
Records, Pickups, etc Total sales 
17/6. (18s. 6d. post free.) 


PIANOS, PIANISTS AND 
SONICS by G. A. Briggs 


Invaluable to students, teachers, etc 
Chapters on: History, Construc- 
tion, Harmonic Analysis, Room 
Acoustics, Touch, Tone and Tuning. 
192 pages, 102 illustrations. ios. 
(1 t/+ post free). 


by G. A. Briggs 

92 pages. 45 
Standard reference 
Detailed 
easy-to-follow dia- 
description of Electro- 


static speaker and demonstrations 


in Royal Festival Hall, 
exceed 40,000 7/6, 


Wharfedale Wireless Works Ltd. 
Bradtord Rd., idle, Bradford, Yorks 


Total sales 
(7/9 post free.) 
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WHY 
GERMANIUM 
RECTIFIERS 2 


In the high frequency field and in 
cases where the maximum efficiency 
must be packed into the minimum 
space, Ediswan Germanium Rectifiers 
are greatly in demand. Both Point Contact 


and Junction types are available. They are . my ‘ A N EW VALVE 
somarneuy oe robust and have an unusually long 
operating life : 
L Jterature giving (se curves, ratings and | Vo LTM ET E ik 


on request, and of course, 
our pm experts are always at your service. RANGE: 0-l0mv, 0-100mv, 0-lv, 0-10v, 


| FREQUENCY RESPONSE: 20 c/s to | me/s £5500 
E DI | ACCURACY: + 2% Send for List No, A7 
RADIO DIVISION | INPUT IMPEDANCE; | MQ and 5 puf. 
THE EDISON SWAN ELECTRIC COMPANY LIMITED | gyTTQN COLDFIELD ELECTRICAL ENGINEERS, 


155 Charing Cross Road, London, W.C.2 and Branches 
Member of the A.B.1. Group of Companies | Reddicap Trading Estate, Sutton Coldfield. SUT. 3038 & 5666 
Telephone: Gerrard 8660 Telegrams: Ediswan, Westcent, London 


HANNEY or BATH 


OFFERS 


: VIRWMASTER $ STATION T.V. TUNER (?. Television) 

: Denoe collect with sereens, cam amd serews 80/-; Denco ewitch, Fine Taner, Oo! 
> mounting plates amd tag panel £7/- ; Kit of resistors 7/6 ; TOO condensers id with 
; two printed eiroults, valve holders ete. 48/-; Gain controls 8/8 each , Co-ax P/Skt 
: 26; Valve cans 1/8 each. Complete kit of parts for the TUNER, with the tro 
; Genuine MULLARD Vaives, nuts, bolts, wire co-ax ete. €8/18/6. Dence Coilset for 
+ conversion of the V-Master 8/¥ chassis to the IF = 20/-. OR Complete kit 
: of 8/V conversion components 80/6. All Standard aster items in stock. Full 
; Met available. ' 
| MULLARD 8 VALVE 3 WATT AMPLIFIER Coch Ore 

ie 10/6 ; Gilgow Trane. Maine 36/-; Output 26/6. Blstone Trans ash Prices and Special Credit Terms 

; Manes 06/. : Output 21/- ; Condenser kit 80/. ; Resistor kit with 3 22/6. Com 8 monthly 
; plete kit with Genuine Waller VALVES 3/196. Pull itet aval 1 Cash Price Deposit payments of 
} MULLARD 510 AMPLIFIER. 82 “es “aes 
: Brie Reststors 87/- ; TOC Condensers 45/- ; Eletone Mains Trams. 36/- (100 ma.) “m8 4 
: Output Trans. 46/- (6K or 8K); Gileon mains trans. 60/- (140 ma.) oi2e 
; Outpot Treas. 47/6 (6K or an Ultra linear type 62/6; Partridge Mains Trans 4i4,006 
: 66/6, Output Trans. P3667 66/ Partridge Ultra Linear Denco | 

i punched chassis 19/6 with bese plate; Printed front panel A’ anc Carriage paid per passenger train 

+ Chassis (panel net printed) 8/6 and 12/6 respectiv: Condensers ‘A’ Model 840A, is for A.C. or D.C. 110/250 v. making it especially suitable 
$ 24/6; Resistors ‘ A’ 17/6, 'B' 86/6 (with pote). Full list available, giving detaile | for universal use. 750 and 680X 110/240v.A.C. The very large tuning 
t @! complete kite H dials are clearly marked with band spread logging. Silky gear driven 
; OSRAM 0128 PLUS AMPLIFIER, ; flywheel loaded tuning mechanism. These sets are the choice of the 
: Erie resister kit, 17/4 ; | Eee 1 meg. , 4/6 each ; TOC condenser kit, 65/-; PAR. ; discerning professional and amateur users. Descriptive literature 
rane 66/8 se ; ue, Wh comp Caake, 180 | gaay Cerwarese. 

; wane choke, output trans, B «168; : 4 
: output trans., 38/- ; Deneo drilled chassia, 14/6 ; Denco 912 Pins printed panei, 7/6 ; Latest EDDYSTONE Component Catalogue I/- 
} pre-amp. or passive chassis, 6/-, Full list available. 
} COMPONENTS are still available for the telowiag P.M. TUNERS -—Wireless World The 
$ Mallard, Osram 912; Denco Maxi-Q. List « ble 


} WIDE ANGLE COMPONENTS. ALLEN. | Teicking Cheats, 60/- ; Collegts (TK end 
908, ; FO,806,21/-; D.C.206c., 89/6; FC302, 1). Eddystone 

; 5, BO-ma, aie AT.210, 90). ; Or :ti7 w-; BT 314. 16; § 

t DENCO Chassis M gona leer Collects Magnaview : 

: 41/8; we DOAI -; WA/PCAl, 81/- ANCl ond WOR, 70 cach WARMAL ; 

i le; WA/LOTI, 48/- ; WA/PBT1, 16/-, i Specialists 


send stamp for iste Please add 2/- postage to al) orders under £3 (excess refumied 


L.F. HANNEY SERWICES LTD., 


77 LOWER BRISTOL ROAD, BATH | /|ss COUNTY ROAD, LIVERPOOL, 4 
Tel.: tl ; Telephone. AINTREE 1445 ESTAS. 1935 
?* Branch Address: MARKET CROSS, ORMSKIRK 
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SAMSON'S SURPLUS STORES 
Special Offer of 
Heavy Duty L.T. Transformers 


All listed below are either ex-Air Ministry or ex-Admiralty and 
are very conservatively rated. Pri. 230 v., sec. 50 v. 20 amps 
Completely enclosed £6/10/- plus carr. Pri, 230 v. sec. 11 v. 150 
amops., €7/10/- pilus carr. Pri. 230 v. sec. tapped Hiv. 11.5 v. 12¥ 
12.6 v. 70 amps., £6/10/- plus carr. Pri. 230 v. sec. 4vCT 20 amps 

4 /- carr. 3/-. Pri. 200-250 v. sec. 6.2 v. C.T. 10 amps., 22/6 carr 

3/-. Pri, 200-240 v. sec, 12 v. 45 amps., €3/15/- carr. 7/-. Pri. 200- 
240 v. sec. tapped 10-12 v. 16 amps., 32/6 carr. 4/- American 
Ohmite Heavy Duty W.W. Pots: 3 ohm 5 amps., 10/6 PP. 1/6 
25 ohm 1.75 amps. 10/6, P.P. 1/6. 10 ohms 2 amp., 8/6, PP. 1/6 
90 ohm 0.75 amps, 6/6, PP. 1/6. | ohm 3 amps., 5/6, PP. I/- 
Bhin. wire wound Pots 20 wate 15K, 17K, 20K, 10/6, PLP. 1/6 
Zpin. 10 wate 3,000 (2 10 watt, 7.6, PP. 1/6. American General 
Electric I2in. Field Rheostats 36 ohms 5.6 amps. res out 2.! res in 
Complete with control knob and fixing bolts, 45/-, carr. 7/6 
Heavy-Duty sliding resistors. We have London's largest selection! 
Let us know your requirements. Berco 1350 ohms 10 watt 3jin. 
Pots, 7/6, P.P. 1/6. A.M. 24 v. Fuel Pumps length 16 inches, 32/6, 
PP. 2/6. $.T.C, 7/012 plastic covered copper connecting wire, 
various colours, 200-yard reels, 12/6 per reel, P.P. 2/6. Commando 
telephone cable P.V.C. 1,000 yard drums. ideal for telephone 
werk and very useful in the home and garden. 12/6 per drum, 
PP. 2/6 

36ft. Aerial Mast R.A.F. Type 50. Complete kit consists of 9 
tubular steel sections, Length 4ft. dia. 2in. Set of pickets. Top 
plate base plate. Guy and all fictings supplied in canvas carrying 
bags. ideal for T.V. aerial masts, €7/10/-, carr. 7/6. Carbon 
Resistors 4-2 watt, 10/- per 100. Large selection of Values P.P. 6d 
High Grade Sleeving 14-5 mil. mixed bundle, 2/6, P.P. 2/6. 


169/171 Edgware Road, London, W.2. Tel.: PAD 785! 


125 Tottenham Court Road, W.|!. Tel; EUS 4982 


Ali orders ond enquiries to our Edgware Road branch, please. This is 
open all day Saturday. 


NEW G.E.C. MOBILE RX/TX complete with 12 v. rotary 
power unit, 60.9, 61.1, 81.3 Mc/s, 7 watt output. Special price £25. 
1294 RECEIVERS in good order, £20 each. 


MULTI-RANGE TEST METERS by Weston, Radio City Pro- 
ducts and other well-known makers. 


SPECIAL OFFER of Constructor's parcel of 100 assorted resistors 
comprising 4, 4, | and 2 watt from 10 meg.-22 ohms, 12/6. 


MEGGER SAFETY OHMMETERS. Perfect, £3. 
H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, €28. 


D.S.T. 100 RECEIVERS, as new. 
30 Mc/s. to 50 Ke/s., €20 each. 


HALLICRAFPTERS SX28, $27, S41, $38, etc. Perfect cond 
ARSBLF, ARS8D, CRIOO, from stock. 

CANADIAN R&.103 RECEIVERS, as new, modified, for A.C 
working, £14, 

A©./D.C. MOTORS suitable for sewing machines, 47/6 each. 
A.C./D.C, 12 v.15 v. MOTORS, long spindle for models, 15/- 
each. 

NEW M/C MICROPHONES, hand type, with 12 yds. heavy 
duty screened cable, £3 each 

TEST EQUIPMENT. We hold a comprehensive stock. Multi- 
range meters at 1,000 and 20,000 o.p.v., valve testers, signal genes 
RECTIFIERS, 12 v., bridged, 8 amps, 18/6 each. 

MAINS TRANSFORMERS. 350-0-350 v. Ellison at 120 mA. 
63 v.5a.,C.T. 5 v. 3 a., 37/6. Full range of ali types of Ellison 
products in stock. 

F.M. DEVIATION METER, in perfect working order, £20. 
PARTRIDGE TRANSFORMERS, 100 m/a. 250-0-250 v., 6.3 v., 
110-230 v. input. €1 each, 

H.R.O. COIL, 0.48-0.96 Mc/s. exc., at €2/5/- per coil 

Your post enquiries welcomed. S.A.E. for reply, please. Orders, 
C.W.O. or pro-forma invoice, no C.0.D. Prices quoted do not 
include carriage and packing 


Callers welcomed—ali stock must be sold within six months. 
Great Bargains. 


SERVICE RADIO SPARES 


4, LISLE STREET, LONDON, W.C.2 
Telephone : GERrard 1734 


Coverage is 7 bands from 


NUCLEOLUS CCC  o 


THE WORLD'S GREATEST BOOKSHOP 


LS 


* FOR. BOOKS # 4 


NEW AND SECONDHAND 
Technical Books 


Foyles have Departments for Gramophone Records, 
Stationery, Handicraft Tools and Materials, Music, 
Magazine Subscriptions, Lending Library 


119-128 CHARING CROSS ROAD, LONDON, W.C.) 
Gerrard 5660 (20 lines) $e Open 9-6 (T burs. 9-7) 
Nearest Station : Tottenham Court Road 


DCCC CCC CCC 


TULDURREROEL ON EUPTOEREUAALELAUETAA LEU EPL TORE EVEERE LET ETT ABT 
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CAP. L.E.S. to British Standard 98/E5. 

Diameter 5mm. Length 8mm. 

BALLOONS. Tubular 5mm. Spherical 

7.5mm, OVERALL LENGTH. Tubular 

15mm. + Imm. - Spherical 16mm. 
Imm. 

RATINGS. Voltages up to 24 volts 


VITALITY BULBS 


Vitality Bulbs Ltd., Neville Place, 
London N.22 


Sutmimeture and ail 
other indicator types. 


Phone: 
BOWes Park 0016 


outstanding features of this range of Quality Aerials 


POLYTHENE MOULDED INSULATOR. 
INDICATION OF PRICE: 8 Element 


i’s THE PRICE! THAT counts 


Modern methods of production have made it possible to manufacture the 
complete range of BAND lil Aerials at an amazingly low cost. Study the 


COMPLETELY ASSEMBLED. READY FOR IMMEDIATE ERECTION, 
CONSTRUCTED ENTIRELY FROM HIGH GRADE ALLOYS 
SUPPLIED CORRECTLY TUNED FOR EACH INDIVIDUAL CHANNEL. 
ELEMENTS AND BOOM SEALED TO PREVENT HUMMING 


Send 1/- P.O. for revised multi-page illustrated Catalogue to: 


FRINGEVISION LTD. WILTS. ‘Phone 657°8 
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BAND II! CHANNELS 8-9-10 


A new CONVERTOR KIT is now available for 
LONDON—MIDLANDS—NORTH 


Fit this new convertor not to your set but 
inside your set, even Yin, table models, and 
retain that professional look. 


This convertor has been evolved since the I.T.A. 
transmissions began, and is based upon experience 
gained in the conversion of very many Band | sets in 
the London area, 


IT will convert any set, any age, TRF or Superhet 

IT includes station switching 

IT provides pre-set contrast balancing 

IT uses only one aerial input for both bands 

IT provides manual tuning on Band Iii 

IT is totally screened 

IT completely rejects unwanted signals 

IT requiries no additional power supply where either 6.3V or 
amp line is available, 

CONVERTOR wired and aligned with fitting instruc- 
tions 

KIT complete in every detail, less knobs 

KNOBS each 

CIRCUIT and instructions in detail (ree with kit).. 

BAND I1! AERIALS (send for list), from 

CROSS-OVER UNITS—Outdoor (printed circuit) 

AERAXIAL ‘eeder cable per yard 


When ordering please state present B.B.C. Station 
and |.T.A. Orders over £2 post free 


Cc. & G. KITS 


285, LOWER ADDISCOMBE ROAD, 
ADDISCOMBE, CROYDON, SURREY 
Phone: ADDiscombe 5262 


a 


BAND 3 T.V. 
CONVERTOR 183/196 mes. 


TRY 
BBC. BREAK: THROUGH 


‘TER, taunsdie filter unii for B.B.C. pettern rejection. © “ 


RADIO-GRAM CHASSIS 


Cheasis size 13) = 6) x 
Horizonta! or Verties! 
4 we 


3 WAVEBANDS :—1. W. 800m-2000m, M.W. 200m-550m, $.W. |6m-50r 
in. Attractive Glass Dial 10 « 4)in. edge iit by & pilot lamp 
Names and 4 contro! rod — og walnut or ivory to ehoiwe 

P.U. s0 Modern 


5 VALVE SUPERHET, LATEST | 
B.V.A. MIDGET SERIES VALVE 


eireultry. all coils 


BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6 
3-ohm speakers suitable for this chassis available 8° 19/6, 10° 25 
7-Vaive De Luxe, push-pull version, 7-watt output £12.10.0 


eb Delayed A.V .C 
Double wound trans! isolates ches 


Idea! for home or workshop, 4 
ready for use. Famous jacturer's 


ewiteh type 42/-. Quick start type 47/6. 


QUALITY FLUORESCENT FITTINGS 


it., 220-260 v.. complete with tube, ballast anit, 


offered at « x. ball price. Starter 
, and ina,, 7/6 extra 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 
ESTD. 1940 


IN OUR SIXTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course. 


NOW 


Our Secret? 

Sincerity, Long Experience, Family 
Ownership, Pride of Service and a 
genuine attempt to mould the “ Course”’ 
to the student. 


A.M.Brit.L.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc. etc. 


PRINCIPAL 
BRITISH NATIONAL RADI 


CANYNGE 


ELECTROLYTICS 
TUBULAR  JCAN Tvres 


25/25 v., 0/12 v. 1/0)8+8/450 y, 
50/50 +, 4/600 », Q/- 8+ 18/460 + 
Re uees® 


6 Standard 
~ OOAX 


a WE 


CONDENGERS.—Mics, Silver Mics. Al! 


6 & Hunts, 19 


leading Makes New Stock 


ob. 
| 80 CABLE 


CO-AXIAL 


SPECIAL.—Semi-air spaced polythene 
Canter’ Din, diam. Stranded core. Veeder 
p wee Ch ty ae i 
yard 


eT va  Soners VV 
; UTLET BOXES 4/6 
BALANCED TWIN FEEDERS 


| 60 OHM COAX CABLE 84. per yé.. iin 
| SETRNUATERS | oe 2 a, ee., trom 
Cross-over filter unit 


com 108 


| SPEAKER FRET.Pxpendet Srons 
3 


metal 6 = Bin h 12 ~ Gin. 
“48 12 i6in 6 


 uryhy pattern) Wy . 
tin, Oe: WB a 


JASON F.M. TUNER 


UNIT 87-105 mics 


Kit 0} parte to build this modern and hixbly 
socosstal unit complete with drilled 
chassis and J.B. dial, wound coils and 
screening cans, 4 BVA miniature yd an) 
all by orf 


only caly 90/20 Sie aaron 


— 
including dootte wound wains ~~ 


full dete. ‘iis 2-. post tree. 


RESISTORS 


Carbon type Pret. values 
10 megohms, 20%, Tol, iw. 


lw. 64 %, 
Hida. | ©. @- 


5%, Tol A, l-: 1% 
WIRE WOUND TYPES 


ALUMINIUM CHASSIS 


is «. Plate undérilied. Folded 4 sites 
rivetod ona un 46: 9 Suing 2 
Depth 2iin., 7 * " H 
11 = 7in., 6/9; id tn We: erent 
10/6, ete 


8.T.C. RECTIFIERS 


Ho types. KORE T Ky. 4/4; WMD 
3.2 Kv., G-; R846 BOY, GG; Kao 
4 kV. 7/3; Ka/100 & kV 


es ¥., 276 mA... 17/4 
ew yb « 


VOLUME CONTROLS 


Midget loc type lone epindies, of valons 


4/- Guarantee’ 12 month: 


TRS RADIO COMPONENT SPECIALISTS 


‘ (4 Phone 
ar STATION 


Terms: C.W.0. or €.0.D. 
Packing up to ib. 74. 


10 BRIGSTOCK RD., THORNTON HEATH, SURREY 


THO 2188. Hours 9 am.—4 om 
Open all day Saturday 


tom, Wed 
BY THORNTON HEATH 
BUSES 130A 133. 169, 14, 190 


“ pyebiew TRE Pome 


fee, a chen @, PF On 
Ub, 1/1, Mb., 1/6, Sid. B/-, 10%. B/G. Bargain Lists, 34 
—_— 
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MIDLAND INSTRUMENT CO. 


INTRODUCING THE “VISCOUNT” tape recorder, EL BOW TELESCOPES by Cooke, Sims & Troughton, 8 30, in gunmetal! housing, «ize 
successor to the “ Herga and making FULL use of the Push- r yng, 4hin. high, base Sjin. dia. unused and perfect, vaine £20, our price §0/-, 
button facilities of the wonderful new Motek K8 deck Servo at 2/6 otherwise we can supply the complete optical system for above—consists of 
brakes, Button contro! of Amplifier roller, pads & brakes. Adjust- he variable eyeplece, right-angie erector priem and objective, al) mounted, 20/-, post] 
able Azimuth and possibility of changing from B.S |. to Continental ROSS ACHROMATS. 25 ‘ {/4, 4in. focal length, enlarges a 35 mm. negative 
Scandard. But write for leaflet and judge whether this is not the ’ ir c jection, in brass mounts with screw focussing, 
best value in recorders at 42 Guineas, or €£22/2/- down and 12 a as 

monthly payments of £2/3/1, or £7/2/6 down and & monthly pay- HUGHES is. VOLT D.C. SHUNT MOTORS, 

ments of (5/4 t , mps., Gp So Semge. on 


Bias Oscillator Coils. The HATFIELD oscillator has COM- ae itn, nF ol 
PLETE STABILITY, LESS THAN 0.28 of | distortion, R.M.S. rior powerful motor, o 
output voltage 50 greater than the H.T voltage, | valve, | coil price new unused 10/- 2 tor 
simple circuit 2 paid. Ditto, fitted reduction gears 
Sounds incredible, but it is GUARANTEED i gp nt 4 gy ry Sto 
' . eat 4a) «peat ) 2 tor 
Send for copy of N.P.L report and see our ad.in April issue of baie ~ required), 12/6, | . 
W.W." The HATFIELD oscillator is now made with 3 output : 
impedances to suit any Head on the market. 45 Ke/s to 50 Ke/s ELECTRIC PUMPS (liquide) impelier type, 2 } ampe., or 12 v. 5 amps., delivery 
10 gals. per minute, length 7)in., motor dia pump dia. 4}in. open flanged intake 
end for tank fixing, ete., side delivery port fin. B.A.P. ext. thread, motor ls fan-cooled, 
TAPE RECORDISTS! Are you Completely satisfied with your | weight 5 tbe., a very superior pump, value £15, our price brand new in sealed cartons, 
recordings! Bad waveform in an oscillator can cause DISTORTION 27/6, post 2/¢ 
due to intermodulation. NOISY BACKGROUND due to DC HAND GENERATORS A gearbo 1 detachable handle, generates 28 v. L.T 
component in an asymmetrical waveform and INTERFERENCE ar 00 v. ALT., with t vert in « few minutes to an efficient 200/250 v 
with radio due to harmonics beating with incoming signal The motor with final drives “ppre 12 and 2 r.p.m. anused and perfect 
fundamental frequency cannot cause audible beats 
NAVIGATORS CHART BOARDS, «elected 7-piece polished 
COIL, complete with circuit, 10/6 post free. Patent app. for ood 17it 17in. by fin. thick, fitted brase parallel motion 
~ ‘ ' m, hinged to board edge slide with lock screw 
BIAS REJECTOR COILS f n end fitted protractor scale marked in degreés, also 
Even a smal! amount of bias frequency getting into the amplifier } . <« transparent straight edge 10in. x 3in. by bin 
can cause a lot of trouble, and nearly all tape recorders need a }) | thick, each with locking device, board back Ras te lined 
reiecter coil to prevent this ii! | \¢ . 4 })| feet with pene! holder a are “7 new and boxed, value 
> ' . )/ 1 70/-, our price 25/-, post 2/6, 2 for §O0/-, post paid 
COIL, complete with instructions, 5/6 post paid | ie 
nr ae SELSYNS (Magslips). in. synchro transmitters 
, 4 
| ¥ 7) ot) cle single phase AL we have supplied over a 
MOTEK TAPE DECKS 4 thousand of these to large firms and Govt. Depts. tor auto 
The famous K®8 deck; twin track, two speed, with push buttons mation, etc., research, these are brand new, elaborately pro 
and SERVO braking, is a beautifully finished job at only 20 gas. tected and packed, each with angular accuracy, ete., test re 
Post free, Or H.P. terms on application port, our price per pair (2 units), with wirtng pare 60/-, post paid 
VENNER TIME DELAY SWITCHES. 24 +. clockwork pattern, in metal cases fitted 
TAPE AMPLIFIERS inal block, new aad boxed, §/6, post 1/6 
The HATFIELD amplifier is complete with oscillator as above, and VIBRATOR PACKS, input 6 v. pro all L.T. and H.T. outputs for the 18 and 
magic eye, less speaker, at €12/15/-, Or H.P. terms on application 5 sets, in metal cases size Yin. x jin. x Stin. complete with Mallory Type 650 non 
vibrat also leads, new unused post 2/6; vibrators only, 5/-, post 74 


HANDSETS, atest G P.O. pattern with " press to talk” switch in handle, 5-ft. 4-way 

cable, new unused, 15/- post 1/3 Telephone hand generators, popular amali type 
HA T Fi ELD RADIO new boxed, 7/@, post 1/6 ditto associated single dome bells, new, boxed, 3/6, post ly- 
G.P.0. UNISELECTORS, twin 37.5-chmcotls 4-bank, 4-wipers, new, boxed, 25/-, post 1/6 


78 STROUD GREEN RD., LONDON, N.4 Many other bargains; send stamped addressed envelope for lists. 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


Tel. : HAR 1308 
MANY & VARIED TYPES (Tabe & Console 


AND CONSOLE TAPE RECORDER TYPES 
AA W A Manufacturers 
Consort Mk Il 


this ts ¢ @aueuaie ty cone Manufacturers and suppliers of Loud Speaker 
walnut contrasting speaker fabric to the Radio Industry. If you 
Craeer board, approx. size 25in. x have a problem get in touch Grills for the 
in is uncut and suitable for j 
user's Own equipment Clearance with our technical depart- 
of motor board is 6in. Height of ment, your enquiry will Radio Industry. 
cabinet to top of lid is 2ft. Sin receive immediate attention. 
Depth Ife. 2din. Wideh 2 Shin 
Storage space I3jin. x Jilin. x I2in 
NETT TRADE PRIC £8/10)- 
gq: 


I MOSS WIRE MILLS || MA 
of this and many other types Limi TED W 
Send also for our current monthly bulletin of Replacement e 
' y' Radio Radiogram chassis. Tape Recording equipment, etc. 123 Greenwich South Street, M 


London, S.E.10. 
V.E.S. WHOLESALE SERVICES LTD; Telephone - TiDeway 3281 
(Dept. WW.), |! Gunnersbury Lane, Acton, London, W.3. Acorn 5027 


GET ALL YOUR RADIO COMPONENTS & ELECTRONIC EQUIPMENT 


ACOs from G.E.C. 


B-LEE L. WESTWOOD 46 GEORGE STREET HUNTS 
BRIMAR HENLYS 
COLLARO N E GOODMANS 
ENTHOVEN T Oo S CONNOISSEUR 
MULLARD Ss ' T RELIANCE 
BULGIN uN GARRARD 
DENCO E TANNOY 
ACRU LEAK 
J.B. XE we. 
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RADIO TRADERS LTD. 
23 WARDOUR ST., LONDON, W.i. (Coventry Street end.) 
Phone No. GERrord 3977/8 Grams: * Radiotrode”’ 


SPECIAL OFFER OF CURRENT MAN UFACTURE ELECTRO- 
LYTIC CONDENSERS 


8 mid. 450 v., 2/6 each; 16 mid. 450v., 3/-; 32 mid. 450v., 4/-; 8x 8B mid 
450 v., 3/9; 8 x 16 mid. 450 v., 4/-; 16x 16 mid, 450 v., 4/6; 32 x 32 mid. 
350 v., 5/-. Bias Condensers: 25 mfd. 25 v., 1/6; 50 mfd. 50 v., 1/9. 
Please note we can offer special discounts for quantities. 


ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect 


condition 

16 mfd. 375 v., 2/+; 24 mid. 350 v., 1/6; 24 mid. 450 v., 2/3. 

ane CONDENSERS: |,000 mid. 12 v., 1/6; 25 mfd. 25 v., 1/3; 50 mid 
i2v., Ue 


BLOCK PAPER CONDENSERS. 
7/6; 4 mid. 400 v., 3/6. 


densers 


12 mfd. 250 v., 7/6; 8 mid. 600 v., 
We carry a large stock of block paper type con- 
We invite your enquiries. 

sweet MICA CONDENSERS. .000!, 0002, .0003, 0004, .0005, 

- per dozen. 
200 Assorted Moulded Mica Condensers, popular values a2 10 0 
200 Assorted Silver Mica Condensers, popular values aio oe 
200 Assorted Carbon Resistors, $, 4 and | watt. Good selection. £1 10 0 
PAXOLIN SHEET. 18 x 44 x yein., 1/6; 10x 10x Ain, 1/6; 20x at in 
3/-; 10 x 10 x dgin., 2/-; 20 x 10 x dein., “dl. Minimum P. . Pkg. | 
BARGAIN OFFER OF METERS. 


Wmaasse Woatp 125 


Best Buy at Britain’s 


STILL AVAILABLE. For details see previous adverts. 


RECEIVERS 


BC455. 6-9 Mc/s. With circuit 
BC454. 3-6 Mc/s. Withcircuit . , 
BC453. 190-550 Kc/s. QS’er. With circuit 
BCXXX. 1.5-3 Mc/s. Trawler Band. With circuic 
25/73 (TRI196). With conversion data. New .. 
RIII2A, 100-120 Mc/s. Callers only ... 

. Callers only. Prices from 

. With booklet. Pricesfrom . 
$27. 27-143 Mc/s. AM AND FM, 110 and 230 V. A.C 
CRIOO. 60 Kc/s.-30 Mc/s. 210-250 V. A.C. 
CRI50. 2-60 Mc/s. Double S’hec ....... poeses 

*Plus Cl carr. and £1 deposit on pkg. ‘case. 


cooeeoce cece 


PANORAMIC ADAPTORS. Visual display of signals on Jin. CR 
Tube 3BPi. Band width 200 Kc/s. Suitable for receivers with I.F. of 
450-475 Kc/s. Operates from 110-230 V. A.C. mains. BRAND NEW, 
as shipped ex-U.S.A. With instruction manual, £30, 


“S"' Meters as used in $.27 receivers, €£2/10/-; 0-200 mia., 2}in., 
10/6; C-300 mi/a., a. , 10/6; 0-500 m/a., 2tin., 126: 0-40 mia. "(scaled 
oo ev 10/6; 0-1 m/a., in. (scaled 0-300 ' ‘mag feed’’), 7/6; 0-2 m/a., 
yin., 


8.T.H. CRYSTAL DIODES, 1/3. Very special price for large quanticies. 
Samerens. 4 watt, 2/6 doz.; 4 wart, 3/- doz.; | watt, 4/- doz.; 2 wert, 

+ doz 
W.W. RESISTORS. 5 watt, 1/6; 10 watt, 2/6; 15 watt, 3/-; 20 watt, 
(6. We carry stocks of resistors from 2 watt co 150 wate W.W. Your 
enquiries inviced 
HIGH STABILITY RESISTORS. j{ watt 5%, 6d; 4 watt 5%, 9d; 
| wace 5%, I/- A few values in 1% and 2% still available. 
ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR- 
ANTEE TO STOCK ALL VALUES. 
W.W. VICONTROLS. ALL WELL KNOWN MAKES. Pre-set types, 
2/6; Spindle types, 3/-; Carbon type, less switch spindle and pre-set, 
2/-. With switch, 3/6 each. 
SEMI-MIDGET 2-GANG. 
each 
PUSH-BUTTON UNITS. 10-way, complete with escutcheon and 
knobs, 10/6 each; 4-way, 2/6 each; knobs 3/- doz. extra. 
JONES PLUGS AND SOCKETS. 4-way, 3/-; 6pin, 2/6; &pin, 4/-; 
10-pin, 4/6; 12-pin, 6/- per pair. 

ARGAIN OFFER OF BATTERIES 

44 v. Heavy Duty Bell Battery. Size 64 x 44 x 2jhin 
72 v. H.T. 15 v. LT. raed Pe Lacon osoconneneses 
150 v. H.T. Re 0 5 Oe gee eveee 
674 v. Size 23 x 3§ x 2fin 
All bacteries sealed and unused, All plus 1/6 post and pkg. 
reduction for quantities. 


WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each... 
VALVE HOLDERS. Moulded B9A, 7/6; B7G, 6/-; Int. Oct., 
Eng. Oct is doz. 
VALVE HOLDER FITTED WITH LOWER CAN, 1) 6 per oo. 
extra. Screening Cans for B7G and BIA do 
Paxolin V/H Int. Oct. B9A, B7G, S/- per doz.; Eng ‘Cn. Ste, 
7-pin , ee GOx, 
BELLING-LEE PLUGS AND SOCKETS, 5-pin, 19; 7-pin, 2/- 
10-pin each 
AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of “-— 
and spindle types, 2/- each — 
PYE PLUGS AND SOCKETS, 1/6 per pair, ‘Tee ' oe " pieced. porn 
GROMMETS, | grs. assorted grommets, jin. to lin..........gross 
POST OFFICE LAMP JACKS No. 10, I/- each coves OR, 
Lamp Covers for same .. doz 
P74 2-pin plugs and sockets are now available, 3/6 each. 
OUTPUT TRANSFORMERS. Multi-ratio, 5/- each; Pentode 
or power os @ach 
WESTECTORS. WX6, wX12, wi, ws, i/* each --- don, 
SIGNAL LAMP HOLDERS. Panel mounting, compton with 
adjusting lamphoider, 2/- each........ eevee don, U/~ 
SPECIAL OFFER 
0.1 mfd., 12,000 voles cese Mansbridge Condensers. Height 64in. 
Width 34in. Depth 2hin. Fixing Centres 4in, Plus I/- pose. 5/6 


0005 Condenser, size 2§ x 2 x Ifin., 6/9 


ADMIRALTY owe srperss. Equiv. to AM 234. 200-250 V. A.C. 
input. 240 V. 100 m/A Samp. output. Tested. 69/6. 

U.S.A, POWER Unive. ‘is v. A.C. input. 1,000 V. 250 m/A ourput 
comprees with two 1616 and | spare. Double smoothing, BRAND NEW, 


AM POWER UNITS 247. 230 V. A.C. input. 600 V. 200 m/A, 6.3 V. 
3 amp. output. BRAND NEW. 49/6, 


EDDYSTONE ROTARY POWER UNITS. 12 V. D.C. input, 180 V. 
60 m/A output, smoothed and filtered. in grey metal case. 12 x 6 x Sin. 
We. l6lb, BRAND NEW, 19/6, 


U.S.A. DYNAMOTORS. For Collins TCS. Dual input, 12 V. 15 amp 
OR 24 V. 10 amp. Ourcputs: 440 V. 200 m/A and 225 V. 100 m/A. Con- 
tinuous duty. We. 18ib. Absolutely BRAND NEW. 4£4/19/6. For BENDIX 
TA-12. Input 25 v. 14.8 amp. Output 540 V. 450 m/A. Continuous duty. 
We. I6ib. Used, good condition / 


MULLARD C, & A. BRIDGES. | ohm to 10 MegOhms and |0 pfd 
to 10 mFd, etc. 110/200-250 V. A.C. mains. Used, but in periect 
wkg. order. €5/19/6. 

GRAYSHAW C. & BR. BRIDGES. Brand new. €7/18/6, 

SOBELL T.V. PATTERN GENERATORS. Models for al! Band 
Channels. 15 valves. For 110/200-250 V. A.C. mains. Very good 
condition. £7/19/6, 

GRAYSHAW SIG. GENS. Brand new. 68/10/-. 


TAG STRIPS. 3-way, 2/-; 4-way, 2/6; 5S-way, ai-; Twey, 4)-; 
28-way doz. 


POINTER KNOBS. Small black with white line, esanderé fin 
spindle : | 


WANDER PLUGS. Red and black.. 
PHILIPS TRIMMER TOOLS. | candies - > 
CASH WITH ORDER OR C.O.D. ALL ORDERS Derr. w 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
We invite your enquiries for items not listed. 

Trade Counter open 9 to 6 Monday to Friday 

Also 9 to | Saturdays. Callers Welcomed. 
WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


SELENIUM BRIDGE RECTIFIERS. Funnel cooled. 45 V. RMS inpur 
30 V. 10 amp. D.C. output. Brand new. 47/6, 


HEAVY DUTY LT TRANSFORMERS. 200-250 V. A.C. input 
30 V. tapped at 10 V. 36 amp. output. 6 x 54 x Bin. high. We. 24ib. For 
soil heaters, chargers, etc. Used, good condition. ONLY 55/-. 230 V. 
A.C. input. 3x 10 V. CT. 5 amp outputs. 29/6, 


SLIDER RESISTORS. 250 watts 25 amp. .4 ohms. 
metal stand 9 x 4 x 6in. high. Brand new. 7/6, 


FIXED RESISTORS. 150 watts 12 = 
new. 4/6. Lacest epee f 
ends. Many useful values iY tort 


TCC BLOCK PAPER CAPACITORS. 6 mfd. | KV. wke 
mtg. 4 2 x Sin. high. Brand new and boxed. TWO for only 15 


P.O. TYPE RACKS, “UU” 
Sit. high. 65/-. 


Worm drive, On 


.lohm. 8) * 2 2hin. Brand 
miniature, insulated, with wire 
for 100 assorted! 


Upright 
channel for 19in. panels. Heavy angle base 


CHOKES 


100 m/A. 160 ohms. Collins. Potted pipoodie 
5H. WOm/A. 45 ohms. STC. Swinging. Potted 
4H. 250 m/A. 20H ne D.C. Parmeko Staging , 
30H. 150 m/A. 30 ohms. Universal meg. 


PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2 TEMple Bor 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 
Shop hours: 9-6 p.m. (9-1 p.m Thursday) Open all day Sowrdoy 


Wmeess Wor._p Jory, 1956 
CHAS. H. YOUNG, LTD. a BROWNS MIC HEADPHONES with ar pads and 6ft.cord 18/6. 
’ ea. oF 


onAse . -~t pee 1/6 ca., small shell ditto . 2v. 1 a.,2/6. 12¥.50., 10/6, 
~ doz. NEW A.C./D.C. MOTORS, 24 v.22. 6 x 2fin. Spindle | x din., 18/6. 

CONDENSERS. ties type 111, 8 mfd., 1,000 v. List over £3 NEW FREQUENCY CRYSTALS. 10/6 each. Lists sent on request. 
Only 10/6. Post 1/9. 8 mfd. 750 v., $/6 ea., post 1/6 MAINS TRANSFORMERS. input 200/240 v. Output 350-0-350 
8H DED POLE MOTORS. Heavy duty type totally enclosed, or 250-0-250 volts 80 mA. and 4 and 6.3 v.48. and 4 and 5 v. 2a. wee 
made fi rofessional tape deck, 35/— ea di 22/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 
MINIATURE ROTARY TRANSFORM MERS. 12 v. input, 20, 24, 30 volts, 2 amp., 22/-. Output 17-1 1-5 volts § amp., 22/9. Aa 
output 360 vy. 30 m.a. Cont, or 310 vy. 70 m.a. Intermittent. 17/6 put I7-11-Sv. th a., 16/6. 6.3v.2a.,8/6. All with one year’s guarantee. 
ca, or 30/~ pair. Post 1/6 D.P.D.T. RELAYS. Operate at 200/300 volts 0.C., 8/6. We can 
AMERICA 807 VALVES. New, boxed, 7/6 ea. or 4 for 25/- supply any type of relay to your requirements. 
CERAMIC 5-PIN veer ae for 807s. I/- ea. or 6 NEW SELENIUM RECTIFIERS. F.W. 12/6 voits 3 amps., 14/9; 
for 5/~. 4 free with order for 4 807 4-amp., 23/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA.., 3/-; H.W., 250 v. 
MINIATURE. i. TRANSFORMERS. Litz wound 450/470 100 mA, 10/-; 250 v. 300 mA., 18/6 
Ke/s. Slug tuned. 7/6 per pair, postage 9d GERMANIUM or SILICON CRYSTAL DIODES 3/9. 
CRYSTAL HAND ICROPHON ‘s with polished grill and M/C MICROPHONES with matched Trans., 15/6. 
handle. Pour feet of screened lead. Only 21/—, post free ‘(ORTH NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 10/6. 
DOUBLE TIME DELAY RELAYS. We specialise in units giving varying 
POWER UNITS IN BLACK METAL CASE. 200/260 v time constants. Please send us your requirements or problems. 
input, 200/250 v. 60/80 m.a. output, fully smoothed and filtered FISHING ROD AERIALS. Set of 3 7/6, set of 2 5/-, Plus 1/6 rail 
also gives 31 v. 3 a. D.C. and 6.3 v. 3 a. A.C., fitted with 6X5 charge 
rectifier. Only $0/— ea. Carr. paid NIFE BATTERIES |.2 v.25 A 2} x j x 3in., 6/-. 
a ty a AERIAL WIRE. 14 g. H/D, 140ft., 17/—, 70f. 8/6 nee tay domme ag ty HIGH SPEED STEEL TWIST DRILLS. 
P. & ey . erended P 140ft., 10/~, 70ft. Si-. P. & P. 2 Set of 9, I/I 1 2; Set 7 full stze 6/-, 13 10/- in wallets. 
CERADi vy x1). Ideal for V.F.O. or turrets MINIATURE RE " 10 amp. Silver Contacts, 12 or 6 v. D.C. 
1/9 ea. or 17/6 a lo Types 5 M. 7/6, $.M. or B, or S C.O., 8/6, Post paid. 
RACK MO NTING res All 19in. long by Shin., 7in., AMERICAN IFF-TX/RX UNITS. New condition, containing 
Blin. or Jobin , 5/9, 6/6 seepec tively Post 6 68H7, 37193, 2 6H6 Valves. Tunes approx. 160 Mc/s. Toclear, 33/- 
ABSORPTION WAVEMETERS to 35 m/c. in 3 switched UNISELECTOR SWITCHES. 50 volts D.C. 50 point, 3 level, 
bands, complete with indicator top 15/- Post | 26/-, 12 volt D.C. 50 Point 2 level 21/6, 
TRANSMITTER TUNING CONDS. By ) ey 1.S.A., P.O. VEEDER COUNTERS, 24-50 volt D.C, 0-9999, 15/6. 
500 pf. 1,550 vy. rating, ceramic insulation. 1$/— ca., post free GRAM. PICK-UPS. Lightweight white plastic. Balanced armature 
TRANSMITTING v LVEs. 813 65/-, 866A 15/-, 829B 50 New and boxed. 32/6. 

1740 35/~, RK25 30/-, 100TH 50/- D.P.C.O. RELAYS. Operate on th v. D.C., 8/6, 
HRO COILS. 50/100 k/c. 20/—, 100/200 k/c 25/- 0-| MA METER MC. 2)” centre zero 18/6. 
AIR SPACED COAX. 150 ohm., very low loss, list 3/11 foot ROTARY TRANSFORMERS, input 12 or 6 v, output 250 v. 80/90 
20 yard coils only £1. Post free mA, 43/-: 12 v Vibrator Packs prices on request. 
Ex-WD. LR PHONES, NEW WITH L 

P ; z : » P xe wi EAD 10-. 
FLASH !! ! EDDYSTONE 888. NewHam HI. TRANSFORMERS fu bn 20 Gone 
Bandonly Receiver. JUST OUT. Sends.a.c. for details. 160 to mone F ayo eg VBL Calibrated Fre eae’ ona tes 

NO C.0.D. UNDER £! valve, etc. £3/10/-, 

All Mail Orders to Dept, ‘W Please Print your name and address All Carriage Peid in the U.K. from Dept. W.W 


Lists gladly sent on request. 
CHAS. H. YOUNG LTD., 102 HOLLOWAY HEAD, B’HAM | THE RADIO AND ELECTRICAL MART 
Phone: MIDLAND 3254 All callers to 110 DALE END, 


309, HARROW ROAD, WEMBLEY, MIDDLESEX, ar. THE TRIANGLE 
BIRMINGHAM 4 Phone: CENTRAL 1635 Phone: WEMBLEY 6655 


POLYTHENE 


INSULATORS, END CAPS, PLUGS, ETC. 
for 


T.V. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


SOLDERER 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT Model 100W. 96/6 post free. Available 110, 200/220, 220/250v. 
(RAVensbourne 5531) INSTANT HEATING. You only consume current when actually 
All expert enquiries to soldering. One Year Guarantee except on soldering bits and lamps. 
ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3 J | ©, KEPPNER Cod.  PedSace Bh. LONSDU, WH. 


BAND Ill CONVERTERS 


.T.A. Converters: London, Lichfield, Manchester. 
A very efficient Band It! Converter for all T.V. 
sets (including TRF). Approximately one hour 
to build! Guaranteed no breakthrough of Band |. 
Will convert any Band tli Complete Kit 
Channel to any Band | 65/- 
Channel A.C. or A.C./D.C. 

Size 44 x 24 x Bin. Circuits, CompletelyWired 
Wiring Diagrams and Full is 


4 constructional information / 

tée; Lond . y = oo Pr, ceowe, Band | Filter — Rejects 8.8.C. from |.T.A. aeria! 
practic rawings, o Ly and improves picture. Suitable for ail makes {Q). 
Band {ll Converter, various T.R.F. inc. instructions. Fitted in 2 minutes 

and Superhec circuits, Miniature circuits, Switching circuic, 


Price Lists, etc. Components and information supplied 
concerning most published circuits in 


SN aileeelalemes masterpiece of 


4168 BRIGHTON ROAD, SOUTH CROYDON technical achievement / 
SURREY Telephone: CROyden 5148/9 


Jory, 1956 


(RADIO LTD.) 


5, Harrow Road, Paddington, W.2 


PADdington 1008/9 and 0401 
OPEN MONDAY to SAT. 9-6, THURS. | o'clock 


SEND STAMPS FOR NEW 1956 28-PAGE CGATALOGUE 


Wrmetzss Wor_p 
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GARRARD 3-SPEED MIXER 
AUTO-CHANGER Model RCII0 
¢ 900/250. List price 14/18. Brand 
ew 
£8/18/6 rv. oP. s.. 


B.5.R. RECORD CHANGERS 
vay latest type “ Monarch” tm hammered 
gold Onish. S-epecd with HGPS7 or 
turnover pick-up. Plays mixed ree 
Bread new and guaranteed. Listed et 210/10. 

27/19/6, carr. paid. 


TRANSISTORS 


Type | 


10 es 


This Junction Transistor is designed for audio-f cy 
amplification although its frequency response makes it suit- 
able for intermediate frequency and switching applications, 
together with many other uses, ¢.g., Local Station receiver, 
Transistor Voltmeter, Signal Tracer, Oscillators, Experimen- 
tal work, Radio Control, etc. 
Send for full details and suggested circuits. 


Special large purchase of the above enables us to 
offer these transistors which are made by a well- 
known manufacturer, at less than 50% of list price, 


U.S.A. TEST METER 


25 ranges. 1,000Qp. volt. 
A.C, and D.C, Readings 10- 
6,000 volt. Milliamps | mA- 
600 mA. Ohms 0-5 megs. 
Decibels —i0 to +70 DB. 
Complete with internal bat- 
teries, leads and instruction 


book. 
£6/19’6 


FPERRANTI TESTVAC 
High Speed Vac uum tester 
200-250 A. £1010 0 


PIRANI HIGH 
VACUUM 
TEST 
EQUIPMENT 


Manufactured by *' Pye "’ 
Cambridge Ltd., for Atomic 
Research Station. 
Comprising; Pirani Control 
Unit; Pirani Bridge Unit, 
Gauge head with calibrator, 
and Pye scale lamp galvono- 
meter, all items brand new, in 
original packing. Offered at 
less than half original cost. 


£33-10-0 
Complete 
Spare Pirani Heads 


(Edwards M6) 15/- 


MINIATURE TRANSMITTING 
STRIP " TYPE 81” 

Size Thin. x Gin. x Sin. Complete with Valves 

Type OWAls. "ae eae S7D9 and 

Qaarta Oyen of. WPully wired 


with eo 
£A/10/- complete. 


400 MICROAMPMETER 


Spin. seale @ush 
in metal bes. 


i mounting. Complete 
ewitoh scaled 0-400 


59/6d. 


QUARTZ CRYSTALS 


[ee ) TYPE FT243 fund q jes. 2 pin 
jin. spacing. 


25 Ke/s.). 


80 TYPES. 5706 Kc/s. to 8340 Ke/s. (in steps of 
33.333 Ke/s.). 


ALL BRAND NEW 10’. each 


Special price for complete sets of 60 or 120 
Above are suitable for re-grinding 


{ : 120 TYPES. 5675 Ke/s. to 8650 (in steps of 


TYPE FTI41A S4th harmonic Crystals. 2 pin 
fin. spacing. 
60 TYPES AVAILABLE 20 Mc/s.—27.9 M/Mc/s 
(in Steps of 100 Ke/s.) COMPLETE SETS 
AVAILABLE. 
ALL BRAND NEW 7'6 each. 


FT241A 200 kc/s. 10/~ each. 
Crystal Holders for both Types 1/3 each. 


eemeed 3" LF. STRIP TYPE 
* 9-72 MEG. 


Brand new miniature IF. Strip size 1 . ™ 
‘ h Valve line-up: 2% 
1. With cireuit. 
Price Gees valves) 7/6, p. & p. 1/6. 
Thies LF. Strip is part of above 


500 MICROAMPMETER 


Shin. Westen flush pane! mounting. Scale 
0-100, 2.000 o.p.¥. 


59/6d. 


U.S.A. INDICATOR UNIT 
BCIIIA 


Complete with SBFI C/R tube and so 
7 vaives—-2-68N70T, 2-6H6OT, 606, ox3, 


bie ‘scope. In biack erack 
sy * * guetaanee BRAND BEW. 


na oe RECEIVER 
Le vaivesn 9 EVS6, 2 Eas, 
i 32, 1 T"npeas, 446 LF.T., teal tor 
conversion In asbeolute new condition 
27/6, p.p. 2/4, with cireutt 
TR 1196 TRANSMITTER 


Transm itter tion «comprising §=RLA2 
BP50, VTSO1, Relay, ete. 12/6, pp. 2/6 

COMPLETE TRANSMITTER 
Seceven with 24 ¥. power pack in 
ortgina! transit case. §'7/6, pp. 5/ 


WE HAVE OVER 50,000 BRITISH AND AMERICAN 
VALVES AVAILABLE AT VERY LOW PRICES— 
SEND FOR LISTS. 


TRANSMITTER RECEIVER 
"38" WALKIE TALKIE SETS 
Special offer of above eet, complete with 6 
valves, 4ARPI9 and ATP4, with cirouit. 
Range 74 to © Moje. These sete are not 
guaranteed but are serviceable. 

25/- 


Junetion box, 2/6 extra 


MEGGERS 
Record Junior, 600 ¥., 2 wee. £8 O 


(Leather ease "Mate extra.) 
Continulty 

with Interna! Battery Koad 

ing, 06-8009 and 100/900,9000 @8 56 


62A INDICATOR UNIT 


LATEST TYPES NOW IN STOCK 
1 


Containi VORG7 with Mu-Meta!l Sereen. 
21 Valves: 12 BFS0, 4-6P61,3-KA60 9-B B46 
Pius Pots., Switehes, H.V. Cond., Reatetors, 
Matrhead 6/M Dial. Double Deck Chase 
and Crystal BRAND NEW ORIGINAL 
CASES, 67/6. Carr. 7/6 


PYE 45 Mc/s STRIP 
TYPE 3563 UNITS 


Bize J5in. x Bin. « Zin Complete with 
45 Moje. Pye Strip, 12 valves, 16 EPSO. 
B34 and FASO, volume controta, and hosts 
of Resistors and Coudensers. New condition. 
Modification data supplied 

Price 60/6. Carriage paid 


CATHODE RAY TUBES 


VORIS6A WITH soREE! EEN #1 15 
VORISGA. din. C/K Tube 
Brand new in original cartons 


eon tree) #1 15 
v . Guaranteed tall T/V 


ure (eart. 2/-) a 0 
VORs170. Sencaterd tot T/V 
€1 15 


ure 
METAL GOREENS tor 
VORO7 or 617. PP. 1/6 10 
Gin ENLARGER tor VOY) ov 
617. PP. 18 
VORO?. Slight cut-off. Carr. 2/ 
SBP. Brand sew 


LA7OT, INGOT, 1H50T, LASOGT (or 1Q50T or weatuial 

10 EPSO (Bx-Brand New Units) §/- each 

10 BPSO (Red Gyivania, ex-new units) G/- each 

6K45G, 6K7G, 6Q7G, 674G, 6V60 

15, 185, 1T4, 184 or (384 or 34) 

DKS, DPM, DAF, DLO 

6K8O, 6K7G, 6Q7G, 26A6G, 2525 (or 2526G) 

12KS6T, 1SKIGT, 1Q7GT, 35ZAGT, 35LAGT, (or SOLAGT) 
ISSA70T, ABKIOT, 126Q70T, 35Z4GT, SSLAGT or SOLAOT 


INDICATOR UNIT TYPE 182A 


Unit contains VORSI7 Cathode Ray Gn. 
tabe, complete with Mu-Metal sereen, 3 
EPSO, 48P01 and 1 6U40 waives, 9 wire 
wound volume controle and quagtity of 
resistors and condensers. Offered BRAND 
NEW (eee relay) ot 67/6. Plus 7/8 cast. 
* BRadic-Constructor " scope ctroult taataded, 


128 Wrmetess Wor_p 


UNIVERSAL ELECTRONICS 
offer a full range of :- 


RECEIVERS 
EDDYSTONE NATIONAL 


HALLICRAFTERS RADIOVISION 
HAMMARLUND RCA and RME etc. 


LABORATORY TEST EQUIPMENT 


MARCONI Signal Generators 
TFI44G, TF390G, TFS5I7. 
COSSOR Double Beam Oscilloscopes. 
FURZEHILL Field Strength Meters. 
EVERSHED Meggers. AVO., E.M.I., 
G.E.C., TAYLOR, GENERAL RADIO 
etc. 


VHF-UNF RECEIVERS 
Type AN/APR4, 30 Mc/s—1,000 Mc's, 
Type AN/APRS, 1,000 Mc's—6,000 Mc's. 


U.S.A. MICROWAVE TEST GEAR 
TS13, TS36, TS56, TS45/AP, TS174 and TSI75S. 


Enquiries invited for the above and other 
Electronic Equipment. 


Write, Call or Telephone GERrard 4447. 


22-27 LISLE ST., LEICESTER SQ., LONDON, W.C.2 


| 


————SESS— 


TELEVISION 
DEVELOPMENT 
ENGINEERS 


E. K. COLE LTD., SOUTHEND-ON-SEA, ESSEX. 


Vacancies exist for suitably qualified 
engineers at the Prittlewell works, 
where the Development and Engi- 
neering laboratories and workshops 
are being extended. Interesting and 
absorbing work in ideal conditions. 


Write or call Personnel Manager. 


THE NEW AXIOM ENCLO-, 
SURES as demonstrated at # 
the RADIO SHOW by Messrs. 

GOODMANS INDUSTRIES | 


Completely Fitted comprising !2in 
Axiom We. 150 Mk. fl Speaker The FF 
Acoustic Resistance Unit and Cabinet to 
Messrs. Goodmans specification. Lined & 
and Quilted with lin. cotton felt and 
constructed of tin. Weyrock A 
—_ Price €27/18/6 or £4/7/6 deposit and 
ments of 57/3 monthly. Cabinet only ff 
tla /6 or €2/5/- deposit and 9 payments of 
29/- monthly livery 12/6 cash or terms 
Also in Corner Cabinets 27/6 extra. | 
Write for catalogue of cabinets for Records— 
Equipment 


A. L. STAMFORD 


(Dept. D4), 20 College Parade, Salus- 


Speokers 


bury Road, London, N.W.4. 


JUNIOR RESEARCH ENGINEER 
A YOUNG AND ENTHUSIASTIC ENGINEER 
WITH ACADEMIC QUALIFICATIONS IS 
REQUIRED FOR RESEARCH WORK CON- 
NECTED WITH PRINTED CIRCUIT AND 
TRANSISTOR CIRCUIT DEVELOPMENT. EX- 
PERIENCE IN THIS CLASS OF WORK IS 
NOT THE FIRST REQUIREMENT BUT 
ACADEMIC QUALIFICATIONS SHOULD IN- 
CLUDE ELECTRONICS AS A MAIN _IN- 

‘EREST. THE SUCCESSFUL APPLICANT 
LL JOIN A RESEARCH TEAM AND THERE 
LL BE AMPLE OPPORTUNITIES FOR 
SALARY RANGE BE- 


r] 
ry 
ADVANCEMENT. 
‘WEEN £650 AND £900 PER ANNUM. 
O 
U 


PLEASE REPLY, GIVING 


NDON AREA. 
LI TO BOX, NO. 2425. 


. DETAILS, 


A. C. SOLENOID TYPE SC. 


Continuous 3 ozs, at 4” 
Instantaneous to 39 ozs. 
9/10ths FULL SIZE 
Larger Sizes Available 

Also Transformers 


to 6 KVA 3 Phase 


At. A. Ww E BBER LTD. 


WOU! 2 


DRAUGHTSMEN 


TWO SENIOR DRAUGHTSMEN WITH A 
KNOWLEDGE OF MASS PRODUCTION 
METHODS REQUIRED FOR A LARGE COM- 
MERCIAL RADIO AND TELEVISION LABOR- 
ATORY TO WORK WITH A PROJECT DE- 
SIGNER IN PRODUCING LAYOUTS AND 
FINALISED PRODUCTION DRAWINGS. 
SALARY BETWEEN £780 AND £1,000 PER 
ANNUM ACCORDING TO EXPERIENCE. 
THESE VACANCIES OFFER EXCELLENT 
OPPORTUNITIES FOR ADVANCEMENT. 
EASTERN SUBURBS OF LONDON, PLEASE 
REPLY, GIVING FULL DETAILS TO BOX 
NO. 2426. 


Jury, 1956 


JuLy, 1956 


Wrmesss Worn 


MAINS TRANSFORMERS 
Primary, 200-250 v. P. & P. 2/- 
0, 100 mA. 6 v. 3 amp., 

mp., 22/6 
Semi- pcesontes drop- 


639 


300 
57.2 


380-0- 


4 amp., 5 ¥ 


Drow | thro’ 350-0-350 v. 70 mA. 6 ¥ 
wp. 5 ¥. 2 amp 
Chasaus menating or drop-thro’. Pri 
150 Bec. 350-0-350, 250 mA 
amp., 6.3 v. 0.5 amp., 5 ¥ 
05 amp. 4 9. amp. P. & P 
6. 326 
Chassis mounted and fully shrouded 
mA., 6 v. 3 amp., 5 v. 2 amp. 
14/6 


Drop thro’ 
unp., 11/6 


¥ 


270-0-270 60 mA., 6 ¥ 


250 vy. 350 mA., 6.3 v. 4 4., twlee 2 9 


2a., 10/6 
Aato-tenne 
v. 260 mA 


Output 
6¥ 


200-250 HLT. 
4 a., twice, 2 ¥ 


Auto-trans. Input 
v. 350 mA. 
7a a3¥ 1g amp. 
P.aP.3 

Mains transformer, fully impreg 
nated Input 210, 220, 230, 240. See 
0-350 100 mA., with separate 
transformer Pri. 210, 220 
2 amp., 6.5 ¥ 

and 5 v. 2 amp 


200-250 HT 
Separate L.T. 6.3 ¥ 
5 v. 3 amp., 26/- 


heater 


350-0-350 75 mA. 6.3 ¥. 3a. tap dv 
3/6. 


v. le 
ied e803 Bde 4a..4 
l.4a.4¥ , 27/6. 
500-0-500 250 mA. 4 ¥. ©.T. 4a. 
tT. 5a. 4¥.0.T. 40., 30/6, 
6)in. MB. Speaker. 1,000 ohm 
15/- 


4 
field 


R. & T.V. energised 6hin. 
1 OF. trans. feld coil 

06. P. & P. 2/6. 

R. & A. Giin. MLE. speaker, 
O.P trana field 440 ohms. 
Pp. 4 P 
Volume 
as switch 


175 ohm 
with 
106 


Controls. Long 
50K, SOOK, 1 
& P. 3d. each 
Controls. Long spindle and 

+, 1 and 2 meg... 4/- each 
5OK B/G each. }§ and 1 meg 

spindie, double pole switch 

niniatare, 6/-, P. & P. = each. 
Trimmers, 5-40 10-110, 10- 
150, 10-450 pt., da.” 


Twin Gang 0005 Tuning Condenser 
5/-. With trimmers 7/6. 

Twin Gang 0006, with feet, size 9} x 
3x lpin., 6/6, 

S-gang 0006, with feet, size 4) «3x 
Lein., 7/6. 

T.V. Coils, moulded 
ored wound tor re-winding pur- 
poses only Ali-can 1§ = 1pin., 1/- 
each, 2 \ren-core Ali-can x fin., 
1/6 each. The above coil fermers 
are suitable fer the “ Wireless Werid ” 


spindles, 
meg., 2/ 


ech. P. 


Volume 


former, iron- 


, 260 v. 150 mA. 
Rectifier, 260 v. 4 mA. 


125 v. 100 mA... 


Standard type 5,000 ohme imp., 4/9 
42-1 with extra feed-back windings, 
ae Miniatare 4-2, 13/3. Multi 
ratio 3,500, 7,000 

l0-watt push-pull, 

7i-. 0-1 chm speech coll, 6/6. 


———- COMMERCIAL TELEVISION 


CONVERTER 


SUITABLE ANY T.V. 
using lower side band 
NO ALTERATIONS TO SET 


Complete with built-in power supply, 290-250v. A 
mains. Crackle finish case 59° long, 3)" wide, 4)° high 
Incorporating gain contro! and band switch 

£3-19-6 


Pius Post & Packing 2/6 [Nustrated with cover removed 


SIGNAL 
GENERATOR 


A.2 Mains 
200/260 y 
Or Wj- Geposit, 2 payments of 
/-. PF. a4 P. 4/6 entre 


Less power supply £2.19.6 P. & P. 2/6 


BAND Il! CONVERTER KIT 


comprising 5 channel tuper, mains transformer 
and EPSO and all necessary componente for Af 
data €2/5-. P. & P. 2/6, 


metal rectifier, electrolytic, 
mains operation 


2 valves L2AT) 
Complete with conversion 


B.S.R. MONARCH three spee! aatomatic changer, current model. Brand new. Will take 
7in., 10in., or 18in. records mixed, Turnover head. A.C. mains 200-250. Pre- 
Budget Price while stocks last. €7/15/- 3 


P.M. SPEAKER. (jin. closed fei a 1s) 6. 
16/6. 121m. closed field 26/-. P 


EXTENSION SPEAKER in Bomed walnut, complete with #in 


T.R.F. KIT 
IN PLASTIC CABINET 


metal rectifier, A.©. 
200-250 v. Medium and long waves. Ir 
pastel blue or brown. 

V R668 and VT62. 
high by 7in. deep 


Ain 


on each 2 


vod Held 20/6. 10in. closed field 25/-. Shin 


PM. P.a@P.& 


5 valve plus main 
Vaive line-up 

Size 15jin. long by Yin 
3/106. P. a P. 46 


CABINET 
spindle, 


complete with chassis, back plate, 2 wave band scale, drum ‘goyr spring, drive 
a2. Par. 46 


3 knobs and back and Sin. speaker with P.O. trans. 
1.2008. High La 
manufacturers. P. & P. 1/6. 12/6 


16 in. TUBE 


BY FAMOUS 
MANU FACTURER 


20-WATT A.©. or DO. 200-250 ¥. FLUORESCENT KIT comprising trough in white stove 
enamel! finish, two tube holders, starter and holder and barreter. Post and packing 1/6. 12/6. 


POLISHING ATTACHMENT for electric drille. Quarter inch spindle, chromium plated Sin 


brush, 8 polishing cloths and one sheepskin mep mounted on « 3 in. rubber cap. Post and 
pke. 1/6. 12/6. Spare sheepskin mops 2/6 each 


ce Recording Tape on aluminium «pool. 18/6 post paid 
removed from chassis, fully guaranteed. All by famous 


Heater. 6.3 voits 

a months. £0/10/6. 
packing and insurance 92/6. H.P. terms 
pan Bn E.H.T. and seanning components 
available 


Brand new ELT. 14 Ky 
3 


3-speed TRANSCRIPTION MOTOR 

BY FAMOUS MANUFACTURER 
Complete kit of parts comprising as nye | 
balanced precision made heavy turntable wit 
rubber mat, large constant speed condenser 
starting motor, base plate. Can be assembied in 
halfan hour. A.C. Mains 200/250v. Fully guaran- 
teed. Parts sold separately. 


Post 
£6-19-6 pris 
STANDARD WAVE OHANGE SWITCHES t-way 1/8: 
Sway LO: 8- S-way Miniature type, long spindle, 8 
4-pole 9-way 2/6 each. 2-pole ll-way, twin wafer 5/-: 1-pole 
P. 34 


4-pole 6-pole, d-way 1/8: 3-pole 
“way. 4-pole 3-way and 
2-way «ingle water » & Ss 


4 VALVE ALL-DRY SUPERHET 
PORTABLE KIT 


Medium and long waves. In grey \eathertte 
7 «x 6. Valve lime up IT4, IRS, 185, 8V4 
kit of parte (leas batteries). 


ise 9" ¥ 


Compile 


Pius 2/6 Post and Packing 


lon Traps for Mullard or English Kiectric tubes 6/- post paid 
Standard 465 Ke. iron-cored LPs, 4« 1) * liin., per pr., 7/6, 
465 Ke., LPs, 84 * 1§ « 1fin., per pr., 0/6 

465 Ke., Whistle Filter 2/6 


GARRARD RC/I10 3-speed automatic changer. 10 

Records, turnover crystal head, brand new, current model. 

A.C. mains 200/250v. (list price £14-10). £8-19-6, P. & P. 5/-. 
Hire purchase available. 


R. AND T.¥. COMPONENTS (ACTON) LTD. 


23 HIGH STREET, ACTON, LONDON, W.3 
GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE 
Terms of Business: Cash with erder. Despatch of goods within 3 days from of 
order. Where pest end packing cherge is not stated please add 1/6 up w 10/-, 2/- up 

to Ci, ond U6 «p to Al enquiriee SAE. lists Sd. each. 


Weartte standart, |ron-cored 


0.3 amps. 


ous, 16; ‘os amps, 950 ohms, te 
700 and 895, 2/6; 6.2 amp. 
vitreous, 
#40, 600 


ohms, vitreous, tapped, 2/6 
03 amp, 700 tapped 650. 
a6. FP. & P. on each 
TV. Width Controls 3.6 
PERSONAL SHOPPERS ONLY 
‘im. Bolarger 17/6; 
Geranta 


12in. 27/6. 

im Diode 1/6, pest 
id, Used Sin. Tube with ion bare 
7/6. Post paid 
Line OP. Transformer in 
can me od in rubber, 12:6 
Line and E.H.T. Transtormer, 
weing ferreeart core mplete with 
line and width control, and robe 
shields UST rectiner winding, 36/- 
Line and E.H.T. Trenstormer, ‘ 
using ferrocart core 
built-in line and width contro! 
ed on small ali-chassis. Overall size 
42*lfin. EBVSI ree. winding, 2746 
Bean coils, low line Impedance 
frame, complete with frame trans 
former to match above, 27/6 re« 
P. 2/- 


alumiolug 


4 Ke 


low 


Line and E.H.T. Transtormer, 
ferrecart core, BYS 
ing, complete with 
frame output 
and width co 
Aa above, 
and frame 
Henry % mA. choke 
150 mid. DO whe 

ripple. £206. PF 

Valve a, moulde 


eran 
transformer 
ntrol, 36)-. FP 
but complete 
blocking 


with tine 


octal Maada 
Pasotin, evtal 
each, Moulded 
B7G, BRA and BGA. 74, each. HIG 
moulded and BOA with soreening 
oan, each. 
32 mtd 360 wks 
16 « 24, 9 wke 
4 mfd., 200 wkg 
16 «6 mfd., 600 wkg 
16 « 16 mfd., 500 wkg 
16 * 16 mid., 460 wkg 
S2«32 — 360 wkg 


~—- 


, 500 wke., wire ends 
6 mfd.., bon v. wkg., wire ends 
Ov, whe., tag ends 
2) v. wke., wire ends 
350 whe 
, Ov. whe 


280 mA 


150 mid., 360 ¥. wky., 280 mA 


Eeaeaseeasa -— 


Ministure wire ends moulded 
pt., 600 pf. and 001, each 74 

Combined 1210. mask and sscuteheon 
in lightly tinted Perepex. New aepect 
edged in brown Pite on front of 
eabinet, 18/6. As above for lin. tube 
17/6. 


46 P 
Line Ose. Blocking Trans., 4/6. 


Trans. 


CHOK E& 

1bj-, F. & P.O 

l/-, PF. & PF. 8 
100 Hen., 40 mA., je, FP. OP. 8 
20 mA., henry, 100; 6 henry 
MO mA. 60 ohme, 6/6 
Wide Angie P.M. Fooous Units 
adj. state tube, 16/- 
rm. Foous Unit for Mullard 

vernier adjustment. r 


Vernie: 


tubes 


Coll, low 


reaiata ies 
mousting Bracket 176 


PATTERN 
GENERATOR 


4 
4/6 exten 


0 
The finest method 


ge for cleaning records 


Already over 20,000 enthusiastic users 


“Dust Bug" 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APPLIED FOR 


THE 


Price reduced to 17/6 (plus 7/- purchase tax) | 


From your local dealer or 
CECIL E. WATTS 


tand Engineer (Bound Recording and hep 


Oakleigh Grange, High Cross, nr, Uckfield, Sussex | 


rEST METER 


A 4 10,000 fl 


2! RANGES 
io ae to jOoOoO V 
ARAN TEED 


Sent post free for €2,10.0 and nine further 
monthly payments of €1.4.6, 
Cash price €12.7.4, 


FRITH RADIOCRAFT LTD 


t8 HiGH STREET 
WEWRORT PAGHEL, 
Li SUCKS PHONE 257 


* 


*BRadiospares’” 


Ouality Parts 


The 
Service Engineer's 


Kirst Choice 


* 


roduction) 


| 40 Gardner Street 


WirELess WorLp 
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UNIVERSITY OF SOUTHAMPTON 
Technical Department 
FULL-TIME COURSE IN 
TELECOMMUNICATIONS 
ENGINEERING 
A two year full-time day course in Tele- 
communications Engineering is now avail- 
able. The course prepares candidates for 
the Intermediate, Final, and Pull Techno- 
logical Certificate Examinations of the City 
and Guilds of London Institute It 
includes Physics for candidates who wish 
in addition to obtain full exemption from 
the Graduateship Examination of the British 

Institute of Radio Engineers 

The next course commences in September, 
1956, and early application for entry is 
desirable. Application forms and further 
particulars may be obtained from the 
Technical Officer, the University, South- 
ampton 


“THE comMIT™ 


AERIAL 
THE EASIEST AND CHEAPEST WAY OF 
SATISFYING BAND Ii CUSTOMERS. 
DELIVERY FROM STOCK, SEND FOR LISTS 
TELECRAFT LTD. 
QUADRANT WORKS, WORTLEY RD., 
WEST CROYDON, SURREY 


Thornton Heath | 191-2-3 


RADIO & TELEVISION COMPONENTS 


WE OPERATE A PROMPT & EFFICIENT 


Hire or Hire-Purchase your 


' Purchase 


1‘ VORTEXION tarcreconoer 


GRIFFITHS HANSEN Recordings 


High Fidelity Amplifiers and 


units 


Pre-amplifier tone compensation 
Write for details to: 


GOODSELL 


Brighton | 
Tel.: Brighton 26735 


Sussex | 


Manufacturers of : Chassis. Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies 
to specification. 
Single and Production Quantities 
100 PARK ROAD, WARE, HERTS. 


Telephone ; Wore 465 


WEBB’S SERVICE 
DEPARTMENT 


Renovation and re-alignment of 
Communications Receivers a 
speciality. 

We can also offer skilled overhaul 
of High Fidelity Amplifiers and 
Equipment. 

WEBB’S RADIO 

14 80HO STREET, LONDON, W.1 


Service Dept. — ‘Phone GEArerd 7308 
Sales Dept. — ‘Phone GERrard 2089 


SIGNALS OFFICE STAFF REQUIRED | 


A number of vacancies, offering good 
conditions and prospects, exist for :— 


CYPHER OPERATORS (Male and 
Female). 
RADIO OPERATORS (Male). 
TELEPRINTER OPERATORS 
(Male and Female). 
Apply, giving details of qualifications 
and experience, to :— 
Personnel Officer, 
G.C.H.Q. (FORBIGN OFFICE), 
53 Clarence Street, Cheltenham. 


LOCKWOOD | & 


MAIL ORDER SERVICE 
“VIEWMASTER” & “TELE-KING” specialists 
Easy terms available, Stamp (only) for lists 

JAMES H. MARTIN & CO., 


FINSTHWAITE, NEWBY BRIDGE, 
ULVERSTON, LANCS. 


‘TANNOY ’ 


SOUND EQUIPMENT 


Tells you what's going on clearly 


WEST NORWOOD -: $.£.27 
Telephone: GiPsy Hill 1131 (7 lines) 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small List on Application 
H. ROLLET & Co. Ltd. 


6 Chesham Place, S.W.1. sl Oone 3463 
7 LIVERPOOL, HIRMINGHAM 
ANCHESTER, LEE 


FM/AM RECEIVERS 


AND TUNERS- 
BEL, MARLBOROUGH YARD, 


LONDON, N.1I9. ARChway 5078 


_MALVYN ENGINEERING WORKS) 


| SIFAM ELECTRICAL INSTRUMENT CO. LTD, 


LEIGH COURT = TORQUAY = Telephone GOP 


LocKWoopD 


makers of 


Fine Cabinets 


and woodwork of every d 
tion for the Radio and allied 


COMPANY 
OODWORKERS) LTD. 
Lowland Ra. Harrow, Middlesex. Byron 3740 


SURPLUS MICROPHONES 
INSERTS REQUIRED. 
G.P.O, TYPE 24 DIA. 


UP TO 50,000. 
OFFERS TO BOX 2427. 


Jury, 1956 Wrretess Wor_p 


FOR SOUND WITH FILM | | ELECTRONIC AND INSTRUMENTATION 


= vr Applications are invited for work associated with a 
new 10,000 H.P. Supersonic Wind Tunnel. 
eh Sey eos tere reserder The work is interesting and varied and includes the 


iS UNI QU E maintenance of digital and analogue computers as well as 
the development of instruments etc, for the Wind Tunnel. 
Send for details. 


Excel Sound Services Ltd. (Dept.W.D.P.) Applicants should be of Degree or HN.C. standard end 
c preferably have experience in the design and develop- 
artiete Avenue, Sradioré, Vorkshire. ment of electro-mechanical apparatus or in the servicing 

of complex electronic equipment. 


Pleasant working conditions and amenities are provided, 


Assistant Engineers Required and an attractive Superannuation Scheme is in operation. 


The work is of a permanent character in a new and 
TO CARRY OUT DETAILED MEASUREMENTS expanding field and the salaries are good. 

AND INVESTIGATIONS IN CONNECTION WITH 
NEW COMMUNICATIONS EQUIPMENT. PRE- All replies to be addressed to:— 
VIOUS EXPERIENCE OF THIS CLASS OF WORK ; ? : 
DESIRABLE. TECHNICAL EDUCATION FROM rechnical Appointments Officer, 
O.N.C. STANDARD. EXCELLENT OPPORTUNITY 24 ey i Pe tie dl = 
FOR ADVANCEMENT. THE POSITIONS ARE Sir W. G. ARMSTRONG WHITWORTH 
PERMANENT AND PENSIONABLE WITH SALARY . we , 
UP TO £800 P.A. ACCORDING TO QUALIPICA- AIRCRAFT LTD., 
TIONS AND EXPERIENCE. PLEASE REPLY, IN ; sy. 
WRITING, GIVING FULL DETAILS TO THE Baginton, Nr. COVENTRY. 
EMPLOYMENT MANAGER, THE PLESSEY 
COMPANY LIMITED, VICARAGE LANE, ILFORD, Quoting reference: WT/3. 
ESSEX 


-—WHY WASTE TIME—,| 


Give that set its best chance METER 
TRANS! ORMERS FIT QUALITY COMPONENTS REPAIRS 


of all types up to 25 KVA for Single or Three Catalogue be. 
Phase operation, Phase Conversion, etc j 
AINS ALL POPULAR CIRCUITS All types - Any make 


Output and Special Purpose Transformers for 


Radio oan 7 | om ete. COVENTRY RADIO Single and Pumtasnee reguiees 


for Contactors, E.M. Brakes, Air Valves, etc , and EST. 1925 Meters converted and re-scaied 


coil WINDINGS for all » 
on SOLENOIDS PHONE FOR IMMEDIATE SERVICE 


er AC. snd OC. Operation 189, DUNSTABLE ROAD, E.1.R. INSTRUMENTS LTD 
W. F. PARSONAGE & Co., Ltd. LUTON, BEDS. 329 Kilburn Lane, London, W9 


INDUCTA WORKS - Park Rd - Bloxwich - Walsall 
Telephone: BLOX 66464 Phone: Luton 2677 Tel.; LADbroke 4168 


YOUR METER DAMAGED? 


NORTHERN POLYTECHNIC 
Session 1956,57 


Leading ADVANCED COURSES IN 
Electrical ELECTRONICS AND WAVEGUIDE 


r PHYS! 
mecresmerns ELECTRICAL DISCHARGES IN 
Repairers | G 

oe ties SOLID. STATE PEsCeECS 
Suitably q i 
Industry the M.Sc. Degree of the “CO Srecdtey of 
ets | | | London 

VALVE QUALITY APPLIFIERS || Contractors to the Ministry of Supply 204 Genersi Post Ofer, | | 9°79 Dewins 24th Sepeemben, 1956. 
3-4 we. 16 S.W.G. al. chass.; neg. fdbk. ; Repairs by skilled craftamen of all makes and types of Also short lecture 


re Courses oT: 
vol. and tone concrols ; A.C. 200-250 v.; || Nate teineal Taermmescrs Receding tneomerta, | | October 1996. VALVES—Legiing tnd 
volcage panel; 2~- sp ; new comp ete. Quick deliveries—ior speedy estimate send defective UBS—-beginning 
PLAYING TESTED; B7g 64 x 5 x 4hin., inetruments by registered po rd > ' PULSE TecHNig st. 


44-5-90. 

INT. OCT. 9 x 6 x din, 4-2-6, L.CLASER & CO LTD.| wg oe et tom 

Carr. 3/6 either model and state ctype P.U. e 

EKE 47, Arkse . Roneha : Electrical instrument Repairers Northern Potyrech,Htowey am 
tone aa y 96-100 ALOERSGATE STREET.E.C.!| | N'7 (Telephone: 1 Er 


oncaster. | (Tel. . MONarch 6822) 
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CHIEF ENGINEER 
required by 


ADVANCE COMPONENTS 


LIMITED 


Competent to administer complete 
Laboratory providing full informa- 
tion to production on new instru- 
ments and all technical matters. A 
responsible position at our pleas- 
antly situated new Works for a man 
of ability and energy with ex- 
perience of the design and pro- 
duction of electronic instruments. 


Apply to: The Technical Director, 
Advance Components Ltd., 
Roebuck Road, Hainault, Essex. 


PYE 
TELECOMMUNICATIONS 
LTD. 
Ditton Works, Cambridge 
invite applications from both 


SENIOR and JUNIOR ENGINEERS 


for permanent and progressive employment in 
the 
AERONAUTICAL DIVISION, 
for the development and installation of ground 
to air projects, and the design of airborne 
communications and navigation equipment. 


Experience in transistor circuitry advantageous. 


Applications, giving full details of experience 
etc., should be addressed to the 

PERSONNEL MANAGER 
quoting reference TB/A. 


Juay, 1956 


| Ang 


ge 


TELECOMMUNICATION | 
ENGINEERS 


SALARY SCALES (in £A): inal 
Grade 1 Engineer £993 to £1,353 . 
Group Engineer £1,443 to £1,623 


AUSTRALIA is developing rapidly and urgently needs electrical 
electronic, mechanical and other professionally qualified engineers 
to assist in the expansion pod maintenance of its national 
telephone, telegraph, radio and television services. 


QUALIFICATIONS: Equivalent to standard necessary for 
Graduate Membership of Institutions of Electrical, Mechanical 
or Civil Engineers. 

STARTING SALARIES: According to qualifications and 
experience. University Graduates £1,038 to £1,128 minimum. 


CONDITIONS OF APPOINTMENT: Permanent appoint- 
ment to the Postmaster-General’s Department. Free passages 
for appointee and dependants. Initial accommodatien provided. 
In approved circumstances, special settling-in allowances. Full 
salary from date of emb . Sy uaté Annual and 
Sick Leave conditions. 44 months after 15 years. Good 
opportunity for advancement. 


SPECIAL: A r position of Group Engineer T.V. trans- 
mission is Ai. 4 = an experienced man. 


FOR FURTHER DETAILS: Engineers qualities or about to 
i ustralian ce Representative, 


nee, 
enquire ost 
ustralis House, Strand, London, W.C.2. 


SECTION LEADERS AND ENGINEERS RE- 
QUIRED FOR APPLICATIONS WORK IN THE 
FIELD OF TRANSISTORS AND PRINTED 
CIRCUIT DEVELOPMENTS FOR COMMUNI- 
CATION ENGINEERING CIRCUITS AND 
COMPONENTS. THE VACANCIES OCCUR 
DUE TO EXPANSION IN THE LABORATORY 
OF A SELF-CONTAINED UNIT OF A LARGE 
ENGINEERING COMPANY LOCATED IN THE 
EASTERN LONDON AREA. TO THE SUCCESS- 
FUL CANDIDATES THERE WILL BE EVERY 
OPPORTUNITY FOR ADVANCEMENT AND 
A GOOD COMMENCING SALARY WILL BE 
PAID. PLEASE REPLY, GIVING FULL DE- 
TAILS OF QUALIFICATIONS AND EXPERI- 
ENCE TO BOX NO. 2087. 


SENIOR ENGINEERS REQUIRED WITH ADE- 
QUATE EXPERIENCE TO ASSUME RESPON- 
SIBILITY FOR THE ENGINEERING ASPECTS 
OF COMMUNICATIONS DEVELOPMENT PRO- 
JECTS. A GOOD ENGINEERING DEGREE 
DESIRABLE BUT NOT ESSENTIAL. SALARY 
UP TO £1,100 PER ANNUM ACCORDING TO 
QUALIFICATIONS AND EXPERIENCE. THE 
VACANCIES PRESENT EXCELLENT OPPOR- 
TUNITIES FOR ADVANCEMENT. COMPANY 
PENSION AND INSURANCE SCHEME IN 
OPERATION. PLEASE REPLY, IN WRITING, 
GIVING FULL DETAILS TO THE EMPLOY- 
MENT MANAGER, THE PLESSEY COMPANY 
LIMITED, VICARAGE LANE, ILFORD, ESSEX. 
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FERRANTI LIMITED (WYTHENSHAWE) 


has vacancies at all levels in the rapidly-expanding 


SEMI-CONDUCTOR DEPARTMENT 
for 
PHYSICISTS, ELECTRICAL ENGINEERS AND TECHNOLOGISTS 


to be concerned with the development and production of 


SILICON RECTIFIERS AND TRANSFORMERS 


Detailed requirements are as follows:— 


(1) PHYSICISTS for research into improved 
methods of growing Silicon Crystals, for measure- 
ment work on the characteristics of single crystals 
and for research into improved methods of making 
junctions in semi-conductors. Ref. PDH(i). 

(2) PHYSICISTS, ELECTRICAL EN INEERS 
AND TEC HNOLOGISTS for work on the de- 
velopment of semi-conductor devices and for 
measurement work on prototypes thereof. Ref. 
PDHiii). 

(3) TECHNOLOGISTS to control the production 
of single crystal silicon. Ref. PDH (iii). 

(4) PHYSICIST OR ELECTRICAL ENGIN- 
EER for quality control and inspection of semi- 
conductor device production. Ref. PDH (iv). 
Minimum qualifications: 

(1) Degree in Physics and Physical Chemistry. 

(2) Degree or H.N.C. in Physics or Electrical En- 
gineering. 


Oo H. + y or Diploma in Applied Physics. 
) oO 


An =A who have experience in the semi- 
conductor field will be given special con- 
sideration for the more senior ts but such 
experience is not essential, ded the appli- 
eant is willing and considered able enough 
to learn semi-conductor techniques. 

The laboratories concerned with semi-conductors 
are new, of a pleasant modern design and are 
situated in Cheshire about ten miles south of Man- 
chester. 

All the vacancies carry good salaries with excellent 
opportunities for advancement in this rapidly 
expanding field. The Company operates a Pension 
Scheme. 

Application forms can be obtained from T. J. 
Lunt, Staff Manager, Ferranti Ltd., Hollinwood, 
Lancs. Please quote reference number. 


FERRANTI LIMITED, Edinburgh 


require a graduate in engineering or physics 
with experience in the fields of fire control and 
weapon systems, for the technical publications 
department. Please apply, giving full details 
of qualifications and experience, to the Per- 
sonnel Officer, Ferranti Limited, Ferry Road, 
Edinburgh, 5, quoting Ref. E/TID/59. 


Electronic Engineers are required for 
development and technical liaison duties 
related to the development of highly interest- 
ing projects. A knowledge of aircraft electrical 
systems would be an advantage but not essen- 
tial. Apply in writing, stating age and exper- 
ience, to the Staff Manager, G.E.C. Stanmore 
Laboratories, Stanmore, Middx., quoting 
Ref. AMV/FH. 


Technical Publications 


TECHNICAL WRITERS and ILLUS- 
TRATORS are required with experience of 
electronic equipment for radar and similar 
projects. 

An experienced TECHNICAL CLERK is 


also required. 


Write giving full details etc. to Personnel 
Manager, Ref. RG., The General Electric 
Co. Ltd., Brown’s Lane, Allesley, Coventry. 


Senior and Junior Electronic Engineers are 
required with a good general background of 
electronic design and development for the 
study and development of complex electronic 
systems related to aircraft. Preference will 
be given to candidates with a general rather 
than specialised knowledge of electronics, 
Apply in writing, stating age and experience, 
to the Staff Manager, G.E.C. Stanmore 
Laboratories, Stanmore, Middx., quoting 
Ref. AMV/FH. 
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SENIOR 
ENGINEER 


wanted by 


Felgate Radio Ltd. 


Degree or similar qualification 

necessary. Candidates who have 

been associated with production 
will receive preference. 


Duties include the design of | 


domestic radio and television, high 
fidelity audio equipment and 
miniature transmitter receivers. 


Apply Managing Director : 
FELGATE RADIO LTD. 
Felgate House, Studland Street, 

Hammersmith, W.6 


TWO SENIOR GRADUATE 
ENGINEERS 


are wanted for a 


FORWARD THINKING 
GROUP 


under the direction of 
Dr. E. K. Sandeman 
at the 


ENGLISH ELECTRIC 
COMPANY’S 


GUIDED WEAPONS DIVISION, 
LUTON, BEDS. 


Each should have experience in one 
or more of the following: 


BALLISTICS or CELESTIAL 
MECHANICS 


RADAR or ELECTRONICS 
SERVO THEORY 


ANALOGUE or DIGITAL 
COMPUTORS 


Dr. Sandeman would be pleased to 
receive applications for these per- 
manent and progressive research 
posts, and will be glad to talk over 
the prospects of employment with 
suitable candidates. 


Applications in the first instance 
should be addressed to Dept. C.P.S., 
336-7, Strand, W.C.2, quoting Ref. 
613B. 


THE MULLARD RADIO 
VALVE CO. LTD., 


is now able to offer a number of 
vacancies for 


TECHNICAL ASSISTANTS 


in its Special Valves and Tubes 
Divisions. 


The appointments are available 
within the Cathode Ray Tube 
Division working on the develop- 
ment of Colour Television and 
the manufacture of Special Tubes 
concerned with Radar Tubes, 
Instrument Tubes, etc. In 
addition there are other vacan- 
cies in the Gas Discharge Valve 
and Photo-Electric Cell Division. 
In both Divisions, there are 
opportunities in the Applica- 
tions, Development and Tech- 
nical Sections. Applications 
are invited from persons holding 
the General Certificate of Educa- 
tion at Advanced level in Science 
subjects and those who 
possess an Ordinary or Higher 
National Certificate in Electrical 
Engineering. The posts give 
opportunities for further train- 
ing in the clectronics field and 
there are facilities for further 
studies leading to higher quali- 
fications. There are in addition 
considerable opportunities for 
promotion in the varying and 
expanding fields in this type of 
electronic work. 


The commencing salary will be 
according to age, experience and 
qualifications and the Company’s 
salary policy can be considered 
to be progressive. There is a 
Pension Scheme and a Long- 
Service Holiday Plan. 


Applications in writing which will 
be treated with the strictest 
confidence should be addressed 
to. The Personnel Officer, The 
Mullard Radio Valve Co. Ltd., 
New Road, Mitcham Function, 
Surrey. 


Cl Ay ; NE * go Re ‘MORSE CODE Training 


COURSES for BEGINNERS 
| and OPERATORS, ai 

= QUALIFIED SPECIAL COURSE for passing 

RADIO ENGINEER i) the G.P.O. Morse Test for 

| ed Ic ; he wor ld in , /\ recuring oo AMATEUR’S 


TAPE RECORDING | hh at as | Co | hiss 


d Send for the Candler 
communication and navigational oh tat BOOK OF FACTS 
For details of the world's most aids, required at Luton irport, nemmmacen It gives details of all courses. 
advanced Tape Units and Tape Beds wags “ Sess. ane vatiinttin, 
Recorders contact 
foot <, fy a ge mx , Terms: Cash or Monthly Payments 
. ept. C.P.S,, 336/7, Strand, W.C.2, 
VERDIK SALES LTD. rae tg THE CANDLER SYSTEM CO. 
(55W) 52> ABINGOON ROAD. LONDON, W.8 

4 RUPERT COURT, WARDOUR ST.,LONDON, W.! 

6246 Candler System Co., Denver Colorado, USA, 

Verrear j 
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The UNIQUE BENDER 


YOU HAVE SEEN 
from our successive advertisements 
what the UNIQUE BENDER looks 
like. 
Now 


many 


we show examples of a few of the 
jobs it will handle. It also makes 
channels, foided and beaded edges 
up to 89 in, long 
Accurately, and with Professional 


angles 
and special sections 
Quickly, 
Finish 


‘or 6 page Folder write to:— 


A. A. TOOLS ™ 


197 Whiteacre Rd., Ashton-u-Lyn 
Every genuine A.A. tool bears this mark. 


SOUTHERN RADIO’S| 
WIRELESS BARGAINS | 


TRANSRECEIVERS. Type “38” (Walkie- 
Talkie) Complete with 5 valves. in metal 
carrying case. Ready for use. Less external | 
attachments, 30/- /per_set ATTACHMENTS for 
use with “38” TRANSRECEIVER HEAD- 
PHONES, 15/6; THROAT MICROPHONE with 
Lead and Plug, 4/6; JUNCTION BOX, 2/6; 
AERIAL, 2/6 

TRANSRECEIVERS. Type “18” Mark it 
TWO UNITS (Receiver and Sender) contained in 
Metal Case Complete with Six Valves, Micro- 
ammeter, etc. LESS EXTERNAL ATTACH- 
MENTS, €4/10/- 


TRANSMITTERS. T!154. Complete all vaives, 

etc., etc. Perfect order. 3 frequencies. €2/7/6, 

in transit case. Delivered U.K. 

BOMBSIGHT COMPUTERS. Ex-R.AF 
A wealth of Components 


BRAND NEW 

GYRO MOTORS, REV. COUNTERS, GEAR 
WHEELS, etc., etc. ideal for Model Makers, 
Experimenters, etc., £3. 

LUFBRA HOLE CUTTERS, Adjustable fin 
to 3hin For Metal, Wood, Plastic, etc., 7/~ 
RESISTANCES. 100 ASSORTED USEFUL 
VALUES. Wire Ended, 12/6 per 100 
CONDENSERS. 100 ASSORTED 
Metal Tubular, etc., 15/— per 100. 
PLASTIC CASES. \4in > x 10}in. 
ideal for Maps, Display, etc., 5/6. 
STAR ern Lagay Ty 
both Hemispheres. nm case, 
CONTACTOR TIME swi 
proof case. Clockwork mo 
per sec. Thermostatic Control, 1/6 

REMOTE CONTACTORS. use with above, 7/6 
MORSE PRACTICE SET with Buzzer on Base 
6/9. Complete with Battery, 9/6. 
MORSE TAPPERS, Std, 3/6; 
CRYSTAL MONITORS. Type 2 
Transit Case. Less Valves, 8/- 

METERS AND AIRCRA INSTRUMENTS. 
Only need Adjustment or with broken Glass 
TWELVE INSTRUMENTS,  y9 3 brand | 
new Aircraft instruments, 35/- for 12. 

Postage or carr. extra. Full list of Radio Books, 2 
etait RADIO SUPPLY 1% b. 
I! LITTLE NEWPORT STREET 
LONDON, W.C.2. Gerrard 6653 | 


Mica, 
Transparent. 


%y A-N Covers 


cies. 


In sound- 
onl 


Midget, 2/9 
New in 


RADIO AND 
RADAR 
TECHNIQUE 


It has been found possible to publish 
this encyclopaedic work at a reduced 
| price of €0'- net. Written by a leading 

authority, it contains all the present- 
day knowledge of the essential methods 

and techniques of radio and radar. 


| It is profusely illustrated and excellently 


produced. From all booksellers, 
price 60/- net. 


. the most ambitious and the most 
useful British textbook on the subject 

published in the last few years."’ 

P.O, Electrical Engineers Journal. 


PITMAN 


| Parker Street, Kingsway, London, W.C.2 


FM and Hi-Fi COMPONENTS | 


n stock for the 
WIRELESS WORLD FM TUNER UNIT 
DENCO FM TUNER circuits te. 6d. 
RADIO CONSTRUCTOR FM ie 2s. Od. 
MULLARD AMPLIFIERS Js. 6d 
OSRAM 912 PLUS AMPLIFIER 4s. Od. 


Feparatc price Wats om requeat to 


J.T. FULMER «—- “AZOLE Bazare 


BEXLEY, KENT 
Te: Berteyhoath 7267 


‘ASPDEN' 
TAPE DECK KITS 


Compact mode! 
, Sin. reels kit 
Standard mode! 
1Ofin. x 15in., Jin. reels...kie 
Easy to assemble, with full working 
drawings and instructions First class 
motor, latest design High-Fidelity heads 
nd the recorder 
ke 
kit 
(without valves) 
Carr. extra 
The complete deck will be very handsome 
and | am pleased with the general work- 
manship.” G. C., Southampton 
Send stamp for full port'culars to 


W. S. ASPDEN, 


10, MARKET STREET, WESHAM 
KIRKHAM, LANCS. 


Thin. x Hin a7 10 0 


a@ioo 


a 
AMPLIFIER 
Power Pack 


ai 0 
aw 6 


| 


17°-T.V. TUBES-14° 


17" TUBES £7.10.0 
14" TUBES £5.10.0 
6 MONTHS’ GUARANTEE 


RECTANGLT, LATEST TYPES 
type and make required plainiy 
makes this possible 

All of modern manufacture 

iMin., in, Min., 198. ROUND 
Including wide angle types 
OVERSTOCK SALE. These tubes are offered until 
apace ix cleared. Prices are plus 16/6 Loeured carr 
C.W.0. Impertect and blemished tubes from 12/6. 
Ideal for teetic Bend for Maramoth let of Summer 
prieee. PL iB PRINT NAME AND ADORBAS 


Please «tate 
Huge purchase 


RADIO AND RADIOGRAM 
39 'G—onAssie. 3 WAVE BAND AND 


Extra apeaker eocketa, S-vaive Int Octal 
portable aerial (optional), 4-knot 
or Universal Lees valves. (Bee ox 
Sin. P.M. epeaker 7/9 with order 
Chaesie 15)in. = Tin. * 9in. (when ape 
Carr, 4/6 

RADIOGRAM CHASSIS. 
speaker, dial and knote 
A. maina. Complete 
ine. and carr, 4/6 


CARD ACESS. 18 i) 


S-light Mt 
WITH FREE GIFT OF THneE GRADS BOWLS 
(post 2/9) Your comp tistactio Money 
back guarantee 
12in. T.V. CHASSIS, 97/6. Basily adapted to Band 5 
(ITV). Drawing 2/6 or FREE with order. Complete 
chasste by famous manfr AF. £2 T. ooh i 
cluded. Owing to thie chaceie being in 3 separate 
unite (power, t/hase and « mn inter-connected) 
it te easily tted to table or meaoke model. Mate 
BRO channel. Thie chassis is lene valves and tube 
Ine. and carr: London 5 
TV CHASSIS UNITS 
TIME BASE. 10/6. «* joel ting scanning co 
, ine trans. ete EE drawing 
SOUND AND Vision sraip 27/6 
plete a/vision strip, 10 valve holders (BPG! 
Lose valves, FREE drawie Post 2/6 
POWER treo AND a+ tex 20/6. Maine 
J a5 ¥ 


Smoothed 1.7 


Bullt-in 


aker le fitted), 


20/9. Including fin 
S-vaive «/het. 3 w/hand 
Ouar, tested. Lees valves 


Bextra winding for 7 


drawing. Carr, 5/6 


POWER PACK AND AMPLIFIER Sd 6 
stage OVO with O.P. trar chine 
Choke, Amoothed 1.T. 950 ¥ 
5 amp., 22 v. at 3 amp 
centre tapped. Valve b 
Output taken from ! 
Ina., carr. 6/6 


POWER gal AED Aura ge 6 
, ab 


Output 
mats hing 
yi mA 6 ¥ al 
and 4y¥ 
w 4 pin 


v. at 4 ome 
for reet., ootal 
plage leon valves 


Oratpot 
in.T 


plhige ' 
MAINS FRARITORER 5/9 
Sv. and bv 

MAINS THANGYORME 
w@yea4y tre Prim. 106 
auto trans r at 2/8 


MAINS FRANSVORMERS, 


MO © 
Make Weal 
5 9 i 


anteed 


KMemember ATURDAY 


21 ROMFORD ROAD. LONDON. © 12 
CWO 2 COD 4 * ~~ TEL: GRA 6677 
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SHORT WAVE TRANSMITTING/RECEIVING INSTALLATIONS 1/R-50 SERIES 


T/R-50 Mk, il INSTALLATIONS 


are designed for use in a communications network and include 


the following additional features: 


@ PRE-SET FREQUENCY SELECTION, CRYSTAL 
CONTROLLED (in the Transmitter and Receiver) in- 


corporating a patented PLICK-CONTROL. 
@ BUILT-IN AUTO-ALARM SYSTEM 
@ AERIAL MATCHING: 


the whole frequency range 


ACCESSORIES AND SPARE PARTS—All 


12-400 ohm impedance ever 


accessories and 


equipment spares for 3-5 years operation can be supplied with 


the equipment (immediate delivery). 


We can supply tor [MMEDIATE DELIVERY BOA. COMMUNE 
CATIONS & BROADCAST TRANSMITTERS (rom 259 w. to 5 kw 


BRITISH SAROZAL LIMITED «&1<crronic WORKS 


MARGARET STREET - 


MARYLEBONE PASSAGE 


Cobles SAROZAL, LONDON 


A.I.D. 


Complete in every detail for immediate operation 
Use: MOBILE - FIXED STATIONS - MARINE 


The performance of these installations is of the 
highest order and meets the requirements of 
commercial telecommunication working in all 
climates and conditions. 


Every design feature has been incor 
ensure: RELIABILITY ACCESSIBI 
EASE OF SERVICING. 


rated to 
LITY 


Brief Specification:— 

TRANSMITTER 

POWER OUTPUT—50 WATTS. 

FREQUENCY RANGE: | 500 Ke/s. to 12,000 Ke/s. 
in 3 bands, V.F.O. of CRYSTAL CONTROL with 
choice of five crystal positions. 

EMISSIONS: (a) Radiotelephone (voice) with 
facilities for full press-to-calk operation. 

(b) Radiotelegraph (code) with provision for full 
break-in keying. 

RECEIVER 

SUPERHETERODYNE: LAF. Mixer, Local 
Oscillator, 2-1.F.'s, 2nd Detector and ist Audio, 
B.F.O., Power Output Stage with built-in Speaker 
and additional hm line connections. 

Note: The R-50 Mark Il can be provided with a 
muting control (full or partial) on special order, 
POWER SUPPLY UNITS 

12 & 24 v. Dynamotor Unit or A.C. Mains Supply 
Unit (100/130 v. and 200/250 y. 50/60 cycles). 


LONDON - W. 


Telephone: LANgham 9351 0 fines) 


and A.R.B. Approved. 


Z.& |. AERO SERVICES 
LTD. 


We have pleasure to announce that 
we have in stock a quantity of : 


LORAN Receiver-indicator Units, (R-65/APN-9). 
PRICE, complete, released to A.R.B. 
packed and delivered F.O.B., 


requirements, 
London, £120 each. 


We have certain quantities of spares available for 
these units, 


Also 


MOTOR-GENERATORS 800-|-D for supplying the 
above units, brand new 


Price, released to A.R.B. 


25 each. 


requirements, 


Free delivery in London; packing and carriage extra 


Please write for further etc. to 


Z. & |. AERO SERVICES LTD. 
19, Buckingham Street, London, W.C.2 


details, Catalogues, 


Telephone 


TRAfaigar 2371/2 


-—The MURRAY- HILL Co.— 


DECALS 


Transfer labels for marking Electronic Equipment 


% EASILY APPLIED *% GOVT. APPROVED 
% LONG LASTING *% NO BACKGROUND 


Decals are available from stock as follews:— 


STANDARD 0 Bh ng ———! im black or white, approx. 750 a 3/39n- 
lettering, covering to reception, 
Neation, fl ' pulse hai 


and ampli 

control, ent, unite of quantity, CW ae sani com 
@easurainent. uf! q rv 

“cnr amarsnant he aan. vo maya 

THE eft labels cov 


eg Pee mae or 
ice 


cording, in black or white, 3/32in. 

AMATEUR MK. II EDITION, in binck or white, 

tering, covering 

csetiioscopes and T.V. Price 3/6 + 34. post. 

DIALS AND SCALSS, biack or white, for emall petuter knobs per ect of 12. 

Price 1/6 + 34. post. 

Letters and qumbers biack or white, fin. characters, ref. 94, per set. Price 1/6 

+ 34. pos. 

mee ee am lettering, par eet of 64 pairs. Price 
+ 3d. post. 


» 9/S2im. let 


meats 


“ DANGER-—HIGH VOLTAGE.” Silide-of transfers, Min. x Bin., red on white 
background. 4/9 doz., 27/6 gross. 


STATION NAMES. Names of principal long, 

s and wavelength numbers, for 

¢ colours for the tous band: Por applic opaque paneis 
w behind glass Please state which. Price 8/6 + 30. — ve 

SPECIAL DECALS FOR MANUFACTURERS, LARGE 
USERS, ETC. DECALS FOR USE ON PLASTICS, CABLES. 
PRINTING ON GLASS, PERSPEX, ETC. 


THE MURRAY-HILL CO., Link Hill, Nr. Hawkhurst, 
KENT. Telephone : Sandhurst 276 


1956 


JuLy, 


Wiretess WorRLD 


Wireless World Classified Advertisements 


(Partridge 


TRANSFORMERS & CHOKES |! 


Rate 7/- tor @ lines or less and 3/6 tor every additions! 
words, Box Nam 


Press 
, duly ay ih. No ~aR— 
ibility secepted for errors. 


WARNING 


Reoders are warned that Government surplus 
components and valves which may be offered 
fer sale through our displayed or classified 
columns carry no monufacturers’ guarantee: 
Many of these items will have been designed 
for special purposes making them unsuitable 
for civilian use, or may have deteriorated as a 
result of the conditions under which they have 
been stored. We cannet undertake to deal with 
any complaints regarding any such items pur- 
chased 


NEW RECEIVERS AND AMPLIFIERS 
HIRLEY LABORATORIES, Ltd., 125, Tarring 
oan da Worthing, Sussex. el. Worthing 


THE JTR/S1 recording and 

replay amplifier meter monitoring on 

record an playback on both chann 

C/P each chann 96ens; 

ing and reproducing ampl 

described in the 

Wearilte and 

recording and repia 

with valve voltmeter 

high-fidelity amplifier, 

comtrol system. 40mv ity, 

two uts = 5-positien gram 
m 


Spect dad am for the 
scientific industries including the 


20watt 
mpcaty' S AND AM 
AND SECONDHAND 


BEAK V.8. — tuner, yng. £15.— 
L. Bretherick, 23, Aberdour Rd 
Essex. 4 
R.O. receiver, “SS” meter, ul) set of 
sole inst on manual; H.R.O. Power 
Pack; ‘ect. 
B. & i Wire 1 Pi eal job, original 
cost. over Pa bargat . 
P radio, almost brand new, mode) 
E526T, 1BV: 215 
— carriage paid, cash with order, satisfac- 


gine nteed. 
HP P. RADIO SERVICES, Ltd., 55, County Rd. 
Liverpool, 4 (6047 


stereosonic 
separate 


is O/P, as 
World,” for 


Mullard 
(008: 


H®. Rx‘s Citlod. ete in 
ee, "Bervleg, “isa, 

London, eit . 

pbyt 


stock, also AR88, 


ONE 8750_ communication receiver, 
4.3-12 mc/s., 1.5-4.7 me/s., 

valve, recent make revels 

—Offers, Pairbairn, 181, High Bt., Ayr. 


IRELESS WORLD” 7- valve 76 
unused with 


eee Se magic 
Vic ong an ents including i “atest type 
re « tise iD in- 
cluding pe vale approx, ha 
exceptionally good 
with all high es 


tuner 


xin wi slow 
218/10, Mmited number; 


Bex 1919 
Lovesraanen SURPLUS AND 
se DHAND 


BARGAIN. Voight corner horn, walnut 
veneered; £15 nfield 2839 [6085 


ANNOY Swatt pressure units complete with 
horn line transformer and bracket; £5.— 
Box 2599 (6096 


NEW TEST EQUIPMENT 
Sis TV signal intensity meter, directly 
calibrated in ior ingtaltatsong indispensible for 
TV aerial and feeder i ati and finding 
that “ elusive fault.’ or Fall details to 
Radio-Aids, ne) rket attord 
Tel. 5088. {0170 
TEST EQUIPMENT-SURPLUS AND 
SECONDHAND 


> generators opes. output 
> , Tare cesmoters, yout soguiries ar 
ine wtt-rang -r meters in ‘our ries are 
“oO RT @ ft Be 


eo 4 
reen Pah. ley. "M008, 
(0056 
TRANSMITTING EQUIPMENT 
Coie TCS, TX-RX, complete 
@.c, powerpack, 


t= and & valves "5: 1dmen, 90-40 
Watts potoescy "leas working order: cH 


on0.—Bor 


outfit, 


°| Listing full 


as specified for the 

Mullard High Quality Amplifiers. 

A FREE brochure is available 

Technical Data 
Physical Details & 
Prices 

of the following Partridge 

components 


MULLARD 10 WATT AMPLIFIER 
Mains Transformer H300/10 
Output Transformer 


MULLARD 10 WATT AMPLIFIER 
(Distributed Load version) 

Mains Transformer P4013 

Output Transformer P4014 


‘MULLARD §=20 WATT AMPLIFIER 
Mains Transformer P3877 

Smoothing Choke P3879 
Output Transformer P3878 


Post the coupon now 
for your free copy 


- 
1 PARTRIDGE TRANSFORMERS LID. 


TOLWORTH SURREY 


eeeeeeeereeenee 


j Neme......... bedanail pénedves 


puaeveevoncesscecens WW/7/56 


DYNAMOS, MOTORS, ETC..-SURPLUS AND 
SECONDHAND 
13 ya ag sets, input 220v 


25amps 


y yt out 2. *. 
5O0VA, com: plete w wit ag control 
and voltmeter, all ~7- ee BF ventilated 
cabinet ge , Rew in 
wiginal cases; carr. extra 
P. B. CRAWSH MAY, 0, Pixmore Way Lach. 
worth, Herts. Tel. 1851 {Ox 
RIDGE 5 Minis units, quantity of of we, up 
used, Sho 1780 ia ab bow 
ue, Bi 


V cells a tropical 
rect it 
meter, 
approx 
each, carr 


ne) 
steel 


fuses 
xift éla, 
. suit home or tropics; £25 
free England 
NEW RA fh charging Fn outs, 12 aay 
40amp, 12/ /-, 60am 19/6, p. tree 
landing lamps v 240 watt Pie, 15/- per dos, 
set extr 
i w PEARCE, 66, Great Percy &t., W.C 


and 


| 

{0012 
NEW onameonsuE ane SOUND 

Rapaeros pre-amps for 


RECORDING units, osc. erase 
meter level 17gns; 


25 

ReriRc STOGRAPH 
Stereosonic, £55/6 
COLLARO, Gearite” and all 
availaole 

HARDING ELECTRONIC J 
He klewood, 


tape playback 


and bias, with 
R/P amps, 6 watts U/L, 
as 


_ ae decks, now 


decks and amps 


, 1208, More Ra 

London, N.W.2. Tel. Gladstone 
(0032 

1,200ft at 22/6 (imc, post) 
each, six and above plu 
all brand new, unused, plastic base 
genuinely guaranteed by leading British Oom 
pany, satisfied buyers are placing repeat orders 
stoc substantial ut definitely iimited, offer is 
exclusive ica’; also Mastertape and 


RECORDING tape 
(Mast 55/-) 2b - 
1/6 pos*; 


tape 
Disk 
M.8.8., 


Disk Service 


Recorders 
Connoisseur 


Perrograph, 
Seovens Rich blank disks 
TAPE _ 
Servic 


Recording 
6t., 
Beales. 


rok 
House, Peel 

1624 Director 
Thurlow Smith (0122 

INE-VOX disc recording equipments, type 

C7J, tor high-quality recordings from ex 

tog micro equi price from 2huns 
also available as a complete channe! inclusive 
of miles amplifier and playback equipment, at 
WOgns; type C7 for highest quality professiona! 
requt te--recorder mechanism at 44gns, or 
channel at 110gns; demonstrations 

London 


in 
write for details to K.TS Lid 
Braunton, N. Devon. Te! 


" Park Ra 
ton 224 Callers by appointment only 
fo2io 


AND SOUND E pip pent— 


GRAMOMNONE 
SURPLUS AND BECOND 
10% discount 
makes, unuse 
order to Acoutape, Ulverston, 
CA Loudspeaker Crossover Networks, 
plete choke condenser and 
essembiy mounted on small chassis, 
crossover approximately 800 cycles, handling up 
~~ 20W. brand new units, @2 each; used but 
rviceable, £1/10 each 
BURGESS LANE & oo Thornton Works 
hornton Ave., Chiswkk W4. Ohi. 9752 
(5750 


NEW COMPONENTS 
RYSTAL microphone inaerta (Coamooord 
Mie 6/4). in populer demand by Hams and 
— onegees guaranteed newly made and 
mec, 15/6 t 4 29 


free.—Radio-Al 
arket St 
STRUC 


Lancs 


atford 
Every type of oueme 
part supplied for constructors, brand new 
guaranteed, at low list price; al) 
resistors 
term for list 
kR. Smith, 47, Stan: 
P gates 


NTS Synetus AND 
CONDHAND 
RADIO SUPPLY, Lté., 11, Little 
&.. London, W.C.2. Gee our dis- 


22vel 


Landon 
(6088 


6v at Same, 

post 2/ .. 
& CO., Romford Road, 
Geeamvient Mer! 
BES. Mazds 12in 
dition, seen work! 
| - fa ag 7 only 


253. High Rd., 
OVERNMENT i) Tiustrated 
No. 12, containing over 400 items rr 
triea!, mechanical equipment 
ree. 
, Sussex 


1 eis ee 


t at 


aw 15in, porte’. con - 
ranteed and 
ing’s Tele px 


(6006 


ue 


NATURALNESS is the key to lasting 
delight in sound. It is easy to impress for a 
while by big bass boom and only a little less 
easy to create @ top fizz which at first adds 
Zipp to everything But these don't last 


When you hear NATURAL 
created truthfully without extra 
and giving full momsure without adding make 
weight, when you hear your radio or records 
coming to real life, you will know what 


DUODE NATURALNESS means 


The new 12 B/C 
very full value. it has the unique dual drive 
with built-in crossover and feedback, the 
linen spirally corrugated graded compliance 
cone with cloth surround, a good magnet, and 
all the individual care and craftsmanship 
necessary to achieve DUODE NATURAL 
SOUN 


sound re 
trimmings 


unit at €15 is 


twelve inch 


INSIST ON HEARING A DUODE 


DUODE SOUND REPRODUCERS 


3, Newman Yard, London, W.! 


SURPLUS 

b 4 \ 
TRANSMITTERS. Over 70 different type: 
in stock, ranging from the BC6I11 American 


Handie Talkie to the Marconi SW8-8 
3,500 watts 


RECEIVERS. Nearly |00 
from 15 kc. to 1,000 Mc/s 
and directional, 
the largest 
85 valves 


TEST EQUIPMENT 
Over 100 different 
stock 


VALVES. American 
British, over 150 types 


IC agg ents GEAR by Dictaphone 

5.5., Amertype, Soundscriber, Armour 
RCA. Utah Memovox, Edison. etc., for 
disc. wire, film and tape 


POWER SUPPLY. Dynamotors, Motor 
Generators, Rectifiers. Vibrators, Inverters 
from 2 voits 100 amps to 18,000 volts 4 amp 


AERIAL EQUIPMENT 
20ft. Mases 20ft. to Ott 


wire guys, beams 


MISCELLANEOUS. Amplifiers, Cabinets 
Chests. Chokes, Controls, Cords, Crystals 
Electric Accessories, Fuses, Hardware in- 
sulators, Loudspeakers, Mecers, Plugs, Relays 
Switchgear, Transformers, etc 


types available 
including portable 
the smallest hand held and 
weighing !0 cw. and using 


American only 
types of instruments in 


over 200 types 


Whips, 
Brackets 


Zin to 
bases 


Full lists available 


Send your requirements All packing and 
shipping facilities 


P. HARRIS 
ORGANFORD DORSET 


Telephone: Lychett Minster 212. 


| price, ete 


| best 


WIRELESS WorLp 


COMPONENTS—SURPLUS AND 
€ HAND 


ADiO OLEARANCE, Lid 


. , Tottent 1am 
7 ean Rd London, W.1. Tel 


Museum 


size, type 

25 xt, 

1,000 + 

12 chip 
1¢ 


4910 “x2 ‘2 1/ 16 
m a a, ue 3 ~ el + 10, asov 
"Bi 1%) 3; 524 


32432 
Shojaasy lo, 
v 


250-+250 
: photoflash types, 
12/6; 1,500mf 75 
cans, some with sleeves, all 
surve V where marked, all new 
guaranteed 
TELEVISION 
ize 141357 
holders (9 
l-Int. Oct 
away for meta 
each, post pai 
PRONT and 


stock 


cadmium plated 
with 15 
2-B7G 
20 various tag stri 
line trans., etc 


chassis 


rear tube mounts fit above 
hassle, 3/- pair post paid 

P.M. focus rings ide gi ptrode 
fully adjustable 
SCANNING coils 
ugs. 19/6, post paid 
MAINS trans 340 220 0- BS0-F0" 220mA 4y 
6.5A, 4v. 3A. 4v. 1.5A, 2v 1 Vv 5A Pri 
0-205-225-245v, 50/- post 
MAINS trans 2 0-250¥ 
i 0-110-125 


2nd, 3rd, 4th, vision 
slug tuned, set of 


LTD 
Wi. Tel 


tube 


mounting 


paid 
120mA,. 6.5v. 2.5A. 
-150-205-225-245 


cans 
three 


RADIO. LEARANCE. 
Court Rd London 


M3 in at low pee. f lly 
i Re ~ 5 (AP 
each in tin, 55 post 
these and other types.-P 
t Pixmore Way et hworth. 
Herts. Tel 51 {0087 
WANTED, EXCHANGE. ETC 


ATS Marcon! TP 144 oscillator 
G. D. O., Box 2245 


t tenham 


guaranteed 
10861). 5OVv 


also 
6068 
ANTED. receivers A.P.R4, also T.N.16 

19, ete. a any radio test gear 
bis & Co., 214, Ssenstown 

8 8 Macaulay 215 10 
machine 
and 
6077 


LESL IE 
Battersea 
EESONA 104 electrical coll winding 
wanted; w stating age, | tion 
Box 2268 { 


ANTED, valves, TV tubes, televisions 

radios radiograms, ape recorders 
Stan Willetts Spon Lane. West Bromwich 
Staffs Tel. 239. {5847 


W “i354 HRO coils _ AR ae 
etc I 


Service. 254 pa Green Rd., Lormdon é il 
Ley 4986 10163 
ANTED, B.C.610 Hallicrafters, E.T.4536 
transmitters and spare parts for same; 
prices.-P.C.A. Radio, Beavor Lane, Ham- 
mersmith, W.6 {0079 
RGENTLY wanted instruction 
books. data. et« on British 
Army, Navy or Air Force radio 
equipment Harris, 95. Wardour 6&t 
Gerrard 2504 (5877 
MMETER and Voltmeter Selector Switches, 
5- or 6-way Rotary Switches, Samp 
250V; quantities of the above required by elec- 
trical manufacturer; reply 
full details.Box 2046 (6045 
ANTED, good quality communication RYS 
tape recorders, test equipment, domestic 
radios, record players, amp! 
ponents, etc., estb 16 years . 
phone Ger. 4638 Miller’s Radio, 58a, 
Court, Leicester 8q., W.C.2 
ED, signal 
rP762 


manuals or 
American or 


enerators types TF144G 
frequency meters 
TS174 T8175; also receivers types 
‘and R1294.—6end price and details 
Hetfield Instruments, Ltd 175, Uxbridge Rd.. 
Hanwell. W.7 Tel. Ealing 0779/9857 {0037 


LL U.S.A. V.H.P. test and communication 
equipment T8174, T8175. TS47, B.C.221 
freq. meters; receivers 1294. 1559; Hallicrafters 
UBA APR4 and tuning units 
and 19, RCA AR88D-LF, Halli 
valves 707A-707B, 2K28, 2K539, 
highest offers given by return 
4447. Universal Electronics, 22, 
Leicester 8q., Londen, W.C.2 (0229 


VALVES WANTED 

LL types of valves British or 

transmitting and receiving; 

prices paid What have you to 

or call Lowe Bros., Diana 
Rd., N.W.l 


8410 and 
Lisle St 


American 
keenest cash 
offer? — Write 

Place, Buston 

{4485 


Jury, 1956 


‘POTENTIOMETERS 


The word ‘Peliance’ is synony- 
mous with the best potentio- 
meter design and practice, 

it also signifies a most com- 
prehensive range embracing 
wire-wound and composit- 
ion types, Single, Ganged 
and Tandem Units. 
Characteristics include 
linear, log, semi-log 

and non-inductive. 

etc. Fullest details 

on request. 


QUALITY 
UNITS 


and electrical | 
wil 


stating price and | 


MAJOR 

10-VALVE 
RADIOGRAM 
CHASSIS £34/0/0 


The Fidelia range of coal high fidelity equipment 
includes three models giviag VHF/FM reception as 
well as the normal wavebands and superb gramo- 
phone reproduction. All our nee ie designed 


nodeln 
Priciia Major AM/FM, 12 valves parte amplifier 
independent base and treble controls, £44/-- 
Pidelia de Laxe AM/¥M, 11 valves, - ‘watt triode 
push-pull — C/R tuning indicater, ee., 
£232/12/-. Videlia standard AM/FM, 9 valves, Ss 
watt triode a... wah all Pidelia features, £30/-/- 
Fidelia P.M. Toner Unit, B-. 
SPECIAL ® ACIDO versions of all Pidelia 
modeta can be bailt for those unfortanately having 
« D.C. maine supply 

Pull details of these and other 

“a waingy on request 


AMHURST ROAD 
CLIFFS, 


Jucy, 1956 


Wiamiass WoRrLD 


GALPIN'S 


ELECTRICAL STORES 
406, HIGH STREET, LEWISHAM, 5&.£.13. 
Tel.: Lee Green 0309. Nr. Lewisham Hospical. 

TERMS: CASH WITH ORDER 
(No C.O0.D.). 


All Goods sent on 7 days’ approval against 
cash 


Notice: Owing to increases in Freight and Copper 
Wire prices we have no alternative but to increase 
our prices accordingly; all prices quoted are 
carriage paid unless otherwise stated. 


MAINS TRANSFORMERS. inpu: 209; 
230 Voles OUTPUT 0/9/18 Volts ac 3/4 amps., 
25 - each; another output 124/0/124 votes 2 amps., 
25/- each; another suitable for soil heating, gar 
lighting, etc., 0/4/74 volss, ae ta ‘sie 
each; another 4 volts 2C amps. 3S/- each 
EX-GOVT, ROTARY CONVERTORS 
24 volts D.C. Input 50 volts SO cycles, | phase 
at 450 watts. OUTPUT (complete with Ste r) 
Transformer) from 50 volts to 230 voits, = y1o- 
each or CONVERTOR only €£9/10/- eac’ 
EX-NAVAL ROTARY CONVERTORS 
110 voles D.C. Input. Output 230 voles 50 cycles 
| phase 250 wacts capable of 50 per cent. overioad, 
in good condition, guaranteed weight approx. 
110 Ib. €13/10)- each 

MAINS TRANSFORMERS ali 200/250 vole: 
primaries (New) Heavy duty Output combination 
of 0/6/12/18/24/30/36 voles 4/5 amps., 38/6 each 
Ditto 6/8 amps. 51/6 each. Ditto 15 amps. 
Oucput 75/- each. Another with combination of 
0/6/12/18/24 voles 6/8 amps., S1/6 each. Ditto 
10/12 amps. 58/6 each. Ditto 25/30 amps. 


Output 65/- each 

MEDIUM SPOT WELDER TRANS. 
FORMERS. input 200/250 volts, OUTPUT 
combination of 0/2/4/6/8/10/12 voles at 50/70 amps. 


£5/7/6 each Ditto 120/150 amps. Output, 


£7/10/- each 

PRE-PAYMENT 1|)- SLOT METERS 1200; 
250 volts A.C. 10 amp. size only, 100 per cent. 
overload sec at 2d. per unit (guaranteed 
Ditto credit type 


12 months), €3/ gall. each. 
10 amps. only, 25/- « 
RECTIFIERS FOR CHARGERS 6 or 
voles Output 2 amps, 9/6 each, 4 amps. 
each, 6 amps., 36/- each. MAING RANS- 
FORMERS co wit, 25/-, 3/- and 46/6 each 
respectively. 
EXCANADIAN EX-GOVT. ROTARY 
TRANSFORMERS for No. 19 receiver. input 
12 voles D.C. OUTPUTS 275 volts 110 M/ampss. 
also another output of voits M/amp.; 
completely smoothed, 30/- each. 
AUTO WOUND Vol TRANS. 
FORMERS. Tapped 0/ volts 
200 warts, 48/6 each; 350 watts, 57/6 each; 500 
watts, 76/6 each; 1,000 watts, ort each; 
watts, €8/5/- each; 3,000 wares, é1 f 0/-. 
EX-R.A.F. ROTARY TRAN RMERS. In- 
ut 24/28 vols D.C. OUTPUT, 1,200 volts 
50 Miamps. 4 hour aie, = oy Ditto 
18/24 voles D.C. input 50 Miamps., 
Output constant, 25/- each. = lacter ones 
can be used as motors off A.C. mains with a lictle 
alteration. 
LARGE RECTIFIERS output 50 volts | amp 
with an input of 70/75 volts A.C, 10/- each. 
EX-RA.F, MORSE TAPPING KEYS, 5/- 
each SINGLE EARPHONE with carbon 
microphone 40 ohms 8/6 each. 
ROTARY CONVERTORS. input 24 volts 
D.C. Output 50 or 100 voles A.C, 500 cycles 
| phase at watts, £8/10/- each. 
DESK-TYPE TELEPHONES for office inter- 
com. with numbered dials, 55/- each. Movin 
cot VOLTMETERS Switchboard type, 6 in 
scale 0 to 200 volts, 25/- each. Ditto 0 to 100 voles 
25/- each 
EX-GOVT. E.H.T. TRANSFORMERS. Large 
type. Two transformers in one case in Oil input 
230 voles OUTPUTS 4 or 5.5. K.V. ac 30 M/amps., 
6.3 voles 2 amps., 4 volts 3 amps., 2 volts 2 amps. 
These cransformers can be used caporseely out of 


the case, size dismantied S. Suan, - =x Jin. x 
5/- 


Bin. and Shin. x Sin. x 44% 

Any TRANSFORME yo to order within 
7 days (rom dace of order. Please ask for quote. 
Numerous other items in stock, Please ask for 
votatio 

EXTENSION P.M. SPEAKERS. Bin. 3 ohm 
speech coil. Guaranteed. 10/9 each. 

MAINS TRANSFORMERS 110/250 vole 
input, 300/0/300 vole 70/80 M/A, 12 volt IA, 
4 volt 2A. Usetul tor Wireless, Model Trains, 
Chargers, etc., or as an 80 watt Auto-Transtormer 
110/250 volts. 10/9 each. Guaranteed. 


Sues in Eire & Northern Ireland, yt 
fer quotation as co carriage charges, above 


charge: only apply vo England. 


CABINETS 
L*72 “ata have the best selection an‘ 
finest page 144. (0224 
AIRS ~ ee SERVICE 
ape Aranatormers. re nd, new trans- 
‘ormers to any spect 
OTOR rewinds and complete overhauls: first- 
workmanship: fu. piece. 
ELECTRIC Co., Potters Bides.. 
larser Gate, Nottingham. Est. 1917 “Tel bs 


[|_CODSPEAKERS repaired 
Lo ke 


er Service. 
Oxford. 
S®Rvics Sheets, radio, TV. 1954-1956, for 

hire, no lists s.a.e. reply.-O.D.B., 25, 
Ramshead Approach Leeds. 14 leos9 


AINS transformers, E.H.T.s field 
coils, etc., promptly and 
wound or manufactured to an 
LADBROKE REWIND SERVICE, 
Harrew Rd., London, N.W.10 


RANSFORMER rewind service mains 
E.H.T. transformers and chokes, prompt 
delivery, vanes of replacement types ex-stock 
or ers tak ured to your specification 
ME POLITAN RADIO SERVICE 
Kilburn Lane, London, W.10 


romptly. —Mode! 
wai Ra 
(5968 


chokes, 


Co 75 
Ladbroke 2296 
{0200 

C. BOULTON for repairs to any loud- 
speaker, specialists on heavy end P.A 
types; cone assemlies, field coils. repair acces- 
sories, pressure units microphones; trans 
formers rewound and to cification; motor 
rewinds Lumby St., Manchester Rd.. Brad 
ford. Tel. 22848 {0171 


PAINTS. CELLULOSE. ETC 
AINT spraying handbook, 3/6 

cellulose and synthetic paints 
ing requisites supplied; catalo 
nard Brooks, Lid., 55, Harold 


post free 
free -Leo 
Rumford 
(0207 


ues 
ood 


WORK WANTED 
LECTRONICS manufacturer, Watford 
trict, has facilities available for 

assembly work.—-Write Box 1798 


ROIDAL, layer R.F. winding: p»vivthen: 
oon es: metal work and machining: pre 
sign and manufacture; ALD 

— capacity availabie.Bel Sound Pre 
duets Co., Marlborough Yard, Archway, Lon 
don, N.19 B 0187 


dis 
light 


CAPACITY AVAILABLE 
ato Capacity available for the follow 
ing categories 

1C8 Injection eating (3 oz) 
AL MINIUM Die-Cast 
LIGHT Engineering. 

1 & Silectrical Assembly 

tion Wiltshire.-Box 0077 


APACITY ovaiiehle 
plastics moulds. — Box 


AP AeTy | for prototy models of 
electron mechanica. equipment 
pishest ality | L_- § prompt delivery alker 
ros., (5985 


lose 
(ola 
for press tools and 
2311 {6081 


MISCELLANEOUS 
AND III Convertors £4/12/6 trade 2 
years Strange, N. Wraxall. nr 
Chippenham, Wilts {5777 


APE to disc, LP 22/-, 78 11/- 


—Marsh, Little Place Moss 
Aughton, Ormskirk, Lancs 
bby ay prompt service by ex 

any gneusee any subject 
vices, Lid Surrey &8t., 


STORES. all types cabinets, 
to your 


» own specification. 
capacity available pn! small milling end cap- 
stan work 


bar 
PHILPOTT POET'S Mi MrtaL WORKS, Lid. (G4B)) 
pman Loughborough (0208 


Your own tape recording transferred to dise 
y 3 or L.Ps. Write, call or ‘phone Queens- 
ws 


Private Recording Studios. 125. Queenswa 

Tel. Bay. 4992. Studio Recordings. | 3 

pattern radiometal nickel 

130Aa™" Tlatisiations for sale under list 

price, 750ib at 12/6 per ib he ow, 8, 
ducts Co., 250-254, Brand S8t., Glasgow, & 


leaflet 
vane 
5705 


[one 
Delph 


rts; 
Tran-Cell Ger- 
Worthing, 


APE/DISC for connoisseurs 
oldest full-time transfer service; 40 min 
L.P. Sgns; spectal prof. qual. tape, 25/- and 
21/-.--Sound News Productions, 59, Bryanston 
St, W.1. Amb. 6091 (6034 


APE to disc recording, 48-hr 
) 22/-, 78's 11/- 


use s... s 


ae ee 


Lancs. Aug. 51 
UILD own TV and learn 


oper: 7 -— and 
engineer r @ 
| and “Pullging a 
if M1. Institutes, Dept t 58, L 
Associated with H Vv 


UPER-TONIC Sun Ray Lamps, Ultra Violet 
combined Superb Therapeutic 
output matic exposure 
/* ae 
2. 


about 


and all spray- | 


16002 | 


a ° 


oxime RAD TO situiunuaiom 
THE CONNOISSEUR'’S CHOICE 


15° 6.8. 15W 

AUDITORIUM 
Mk.! £15, 15. 0 
Mk.II £18, 0.0 


The Audi- 
torium has an 
extremely 


level 


response 

from 20 cycles to 

well above 5,000 cycles and is to be 
preferred for true BASS reproduction in 
multi-speaker systems, 

Write for full details of our range of 
High Fidelity equipment, which in- 
cludes GOODSELL ‘Golden Range,"’ 
Williamson & Ultralinear Amplifiers, 
Tone Controls, AM/FM Tuners, Tape 
equipment, the world-renowned 
ORTOFON dynamic Pick-Up, with 
diamond or sapphire stylii; and the 
WOOLLETT Transcription Gramophone 
Turntable, 


THE WILLIAMSON AMPLIFIER 
WITH P.F.A. TONE CONTROL 
£56 
The ultimate 
for sound reproduction 
Mail orders only pending the opening 
of our new showrooms, 
Trade and Export enquiries invited. 


JOHN LIONNET & CO. 


DEPT. W, 62-463 Queen Street, Londen, £64 
Teal: Oly Jie? 
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“AUTOMAT” 
THE 100% RELIABLE CHARGER 


As supplied to the Ministries, Airlines, etc. Rec- 
titer stacks, best makes, with or without 
Transtormer, 1 Watt to 1 Kw. Complete Power 
Units to ord 


CAR HOME CHARGER 
2 AMP 


ore thru’ W.W 
amp. rectifier, watt waprey 
tuld for 6 ¥./12 ¥. charger, 29/6 
O/- extra. Ditte but 
iWy 


aeting as sold | 


a0) 


allawt 
Pp speoiel east nivred 
No. 1A kit, 3a 
t,for2y v 


v pur 
G5 watt trane 


BL/-, case 12/6 « 


3 


atuinet 


reet 
12 . 4 
vt 
SELENIUM RECTIFIERS ' 
to 10 ame » 110 v.—Kxample 
: is v.3a.t6 
Boned 6 amp. 


w atock 


CHAMPION PRODUCTS 


43 UPLANDS WAY, LONDON, N.21 
"Phone: LAB 4457 


t+ ENGRAVING~ 


Electronic E quipment, Scales, 
Indicators, etc. Send or phone 
your requireme nts. 

A.G. ENGRAVING 


292 EARLSFIELD ROAD, S.W.18 
Phone: BATtersea 9897 


ae ae ae a ea ee ca et cas at a el 


Good Investments 


Chart Recorders. 
Wall mounting in black enamelied case 
A.C, synchronous motor, 
fication. Tested and guaranteed. Variacs. Few 
only. Type CMH, 0-270 voles 

Wavemeters. Type 1191, new surplus stock in 
original transit cases, complete with Crystal 
and Charts, also sec of spare valves. T.E.149 
Weavemeter with Crystal, charts, vaives and 
instruction booklet, New in transit case, 200 kc/s 
to 30 Mc/s., accuracy 0.005 

Precision Temperature Control Ovens, 
quartz crystals. 230 v./1/50 c/s 
with suitable crystals of better than 2 parts in a 
million. Ficted thermostat and thermometer, 
temp. adjustable 40/60 degrees C. As new and 
guarameed, €9/10/-. 

Rotary Converters D.C./A.C. 24 voles D.C 
230 v. A.C. 100 watts, 95/- or in metal cabinet 
ficced Voltmeter regulator, on-off Switches and 
fuses, €8/10/-. 110 v. D.C. to 230 v. A.C, 200 
watts, €12/10/-~ Starter, 45/-. Carriage and 
Packing extra at cost, 

Motor Alternators 28 volts D.C. input 115 volts 
750 V.A. 3 ph. 400 cycles 24 voles 250 V.A. 400 
cycles. why Phase output. 24 voles D.C. input 
115 vole 115 V.A. 400 cycles ourpuc, Write for 
special leaflec. 


By leading British makers 
230 vole 
chart speed to speci- 


for 


wn Road, London, 8.W.8 


aes Telephone: MACoulcy 2/59 em | ise 


Give stability | 


to | 
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assemb 
isting ; 3 
moulde d 


or 9 con- 
elements 


les for Channel a 
ector twe dri 
and mounting 
can manufacture 


0145 


NOTICES 
OURNEMOUTH EDUCATION 


OMMITTEE 
TH 


BOURNEMOL M inicipal : of Techno- 
z P Cor Fi 


M Yate M.A.(Com.), 
ph'b., MLMech 

Engineering 

requi yoments of the 

covered by London 

(Engineer: ng) 


course y idy 


Electronic Engineer 
rhree- and four 
examination are 

are 12 vacan- 
Barly 
con- 

the 
605 


year 
provided at 
cles for the 
application 
ditions of 
Principal 


County 
Depart 


BOLTON ech 


t} Co 


de 


ember 
lrable 
may be 


and 
from 


is 


ents obtained 


BOROUGH OF BOLTON 
F. ectronk 

iil-time urse 
avai 1 
range 


Engineering 
in Electronic 
Candidates 
to 18, and 
General Certificate 

level in Mathematics 

oursea in technical 

to the second year is open 

ON.C. or GCE Advanced 


try offers 
fied men 
particulars may be 
Bolton Technical 
Bolton Farly 
which commences 


16 


eveloping indu new 


id at e& openings to qual 
APPLIC ATION 


desirable 


n Officer, 
Education s 
Nelson Square 


RITISH £ 
TION 
the professiona 
all others int 
reproduction 
engineering, t 
don lecture prog 
Portsmouth and 

from the 
. Houlgate 
Eltham, 8.F 


SOUTH AUS 
S 


Australian 


{6039 


OCIA- 


Bolton 
OUND RECORDING 


Details of membership 
ound recording en 
erested in recording 

ind = other 


ASS 


gineer 
high quality 
branches o udio 
gether with details of the Lon- 
amme and the Manchester, 
Cardiff Centres. may be ob- 
Hon. Membership Secretar 
A.M.,1.E.E., 12 meatemantel 


ITUATIONS VACANT 
TRA 
School of Mines & Indus- 
are invited for 
Electrical Commun) 
1¢ South Australian 
Industries 
*TURER 
SALARY range: £1 


annum, according 
DUTIES include 
trical communi 
tandard and ass 
laboratory courses 

APPLICANTS should hold a Untversity degree 
r equivalent qualification and preferably have 
had some experience with television equipment 
PASSAGES to Australia will be paid and hous- 
ing guaranteed 

+ guanantetaaaa 


the following 
ations De- 
School of 


350/£1,550 Australian 
to qualifications 
conducting classes in 
ation engineering at 
sting in the development 


per 
elec- 


of 


and sick leave 
APPL aC ATIONS and 
should be addressed 
AGENT General & Trade Commissioner, 
Australia House, Marble Arch, 


pilezorac INICS ENGINEER 


APPLICATIONS are invited from well-qualified 
experienced in low-power pulse work 
sting new application of this tech- 
well-established company operatin 
previous design experience o 
cirouits, digital computors or tele- 
the position offers excellent 
"rig man in an ex wnding 
under pleasant conditions 
h will be treated in the strict- 


requests for information 


South 
a 


i and 
Applica tic ns whi 


est confidence should contain full details of ex- | 


nd a 
and q 


perience Box | 6084 
“TeAneronsas Development and Design 


ialifications, to 2353 


man required, experienced in 
amall commercial radio and T/V types paper 
qualifications not essential This is a per 
manent and progressive opening.—Please reply 
in. writing to 

READING WINDINGS, Ltd, 168, Basingstoke 
Rd., Reading, Berks [6050 


HIEF engineer T.V broadcast, requires 
change, wide industrial and broadcast ex- 
perience, top engineering level, highest engin- 
can tr —Box 


GOOD practical 


University External | 


Education | 


RXS.112/114 (TH1987 
tuner, new, 37/6. 
new, with valves 


with S/EFOI, 2/ELOl, 5 gang 
Lewes valves, 7/6. = Rxs, 1-560 ke/e., 
maine driven, £7/10/- (oarr. 10/-) 
MOTORS: Gram. 230 v. Induction, 78 with 
governor (Garrard), 30/- (post 2/9) 290 ¥. 

r.p41m final, 4 22 Brock. 100 ¥ 
)2in Goodmans 


- (cm 
mid 
le., ete, BOl- 
é w., 4 bank, 
Primary 230 v. 60 Bec., 
HW O5 A; (additive w 
USA, BOXES, diecast aler., black crackle, 
19290, switches, etc. 10 


PRESSORS, radio interf 


120 to 100K, 3-20 w., 
10 k., 120 w., BW k., 
TYPES R.F. 26 or 27, 
soiled, 10/6. LY, AMP R 178, 13 
2/3). AERIAL RELAYS lesextah 40 
a / | DYNAMOTORS, D., 6 v. input, 250 v. 
“) mA ae, 10/6. Filters for these, EDDY- 
STONE 12 v. to 190 v. 75 mA., cased, post 3/-) 
ll ¥. to 300 v, 900 mA., cased, 13/6 (carr. 8/6). CLOCK- 
Ww , 2 impulses per sec., 8/6. U.S.A. 
6 R866, new improved type, 37/ 
R1392A, 100/150 Mo/s., 15 v 
ndition (damaged meters), 


MIOs., U Z A., 
# valves £3/10/-, (earr. 10/-) METAL 
4 6/- 500 ¥. 500 mA., 10/6. 
R166 IF Stripe only, complete, new, with valves, 
265/-; lese vaivee, 12/6 (post 2/6) 
Input 200/260 v. A.C 250 v. 80 mA., 
64¥.38.AC. andy New, 40/- (post 2/9). 
Auto-transtermers, 110/220 v., 450 w., brand new, 90/-. 
Octal, 6.2 m/cs. and 8 m/es., each B/-. Toggle 
ST, Q/-. Water Switches, by jv 


4 HOKES. 

screened, $ ro mA., 

Eddyetone Recetvers, P40, 

pat each 3/-) 

Finst WEEK AUGUST. 

B.A... pleaeel Terma: C.W.0 

Immediate deepatch 

A hs BENSON (WW), 208 Rathbone 

noet 6 re it 1604. Callers, SUPERADIO 
TD., 118 Whitcobaret, Liverpool 1. ROY 1130 


(postage ro fi) 


tors, 


5 2/6; 

120 mA., 

200 ms 5/6. 

cLos 

List and enquiries 
Postage extra. 


Callers and Post, 


benefits | 


Ww.l [6049 


Cc A 34 L bt CHEAPER IN 
SMALL COILs 

All colle 20-49 yds. in length, unless requested shorter 

All prices per 100yd. lot, lees supplied add 5%. Pull 100 yd 

colle are availabie o% 3/029. 7/029 

TWIN FLAT 1/04 we we 


Fuastie 5L/- a iea/¢ 


70/- 
7U- 


54/6 
| FLUORESCENTS . omp. with choke and a. leas tube 


Battens Sift equare aae 47/6. 

4ft. equare pe 37/6. H 68. 
Condensers extra bit. a 6; 4ft. 6/6 Bend for full fluc. 
and control gear and cable lists. Part carriage on small 


orders please 
RIDISCO (W), 601 GREEN LANES, LONDON, ¥.8. 


cvvvvrvv2v2vv2v2v22 22 @) 
“DIPLOMA” HEADPHONES 


High Resistance (4,000 


Complete with cord. 


17/6 
Ideal for CRYSTAL SETS 
The *TYANA’ Standard Soldering tron 


aT) 


Adjustable Bit 
Weight approx. 4 oz, 
Heating Time 3 min, 
40 Watt economy Con- 
sumption 

@ Standard Voltage Ranges. 


169 


Elements and Bits 
available. 


KENROY LIMITED 
152/297 UPPER ST., ISLINGTON 
LONDON 


Lightweight 
ohms) 


Replacement always 


Telephone: CANonbury 4905-4663 
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Wrretess WorL_D 


EVERYTHING FOR 
THE SERIOUS 
CONSTRUCTOR 


TRANSFORMERS OF EVERY 
DESCRIPTION. CHASSIS. 
SWITCHES TO peshericestopemnabnatetes 

TRANSFORMER an OFFER 
unting. Standard Primary. 
0-0-2560 volta at 60 m/A. 63 
volte at 6 am 6-3 volte at 2 ampe 


Offered at the special price of 
idd 2 


MAINS 


eraal mor 
Output q 


t 
ni 


METER CASES WITH ALUMINIUM PANEL, 
SLOPING FRONT 

x 4in. x 4in 8 

Sin. x Bin. 13 

6im. x Gin. x 19in 22) 


SMALL STEEL TEST METER CASES WITH ALU- 
MINIUM PANEL 


STANDARD 


STEEL CASES WITH ALUMINIUM 
PANEL 


< Tin. x Tin 
* Tin. * Tin 
x Tin. * Tin 

x fin 


18 6.W.G,. ALUMINIUM CHASSIS 
< 2hin. 7/6 14in. * Sin. « hin 
x Ziin. 6/3 léin. « #in. * 2)in 
2iin. 8/6 léin. « 10in. * 2hin 
Liin. 0/6 17in. * 10in. * 2hin. 
18 8.W.G. STEEL CHASSIS 
2im. 9/8 17in. x 10in 
thin. 10/8 17in. x 10in. 


FULLY DRILLED CHASSIS FOR WILLIAMSON 
AMPLIFIER 


16tn. = Gin. « 8tn 
16in. x Llin. « Sin 
19in. « Llin. x 10in 


45 
516 


« Zin. 


* 10in « Sin 


GZ0. OSRAM 612 AMPLIFIER DRILLED 
CHASSIS 21 


G.E.C. OSRAM 912 FRONT PANEL 
" ORACKLE PAINT, BLACK, per tin 


CROSS-OVER INDUCTANCES 
4 m/H Pot Core, Litz wound 


Made by well 15/- 


Per pair ; 


pecial offer 
Oross-Over Inductances. 
known manufacturer 


814 VALVE BASES (New) 
#0 H. 0 mA. WODEN CHOKES 


2K COLVERN 15-WATT PRECISION POTEN- 
TIOMETERS 


PEN46 
HVR2A 


New and Boxed 
New and Boxed 


LORENTZ TWE RS 
Amazingly efficient moving-coll unit which 
lee yiremely easy to add to existing epeaker 


FOR LEADING MAKES OF 
Microphones « Valves 
Motors, Hi-Fi and Test F 


Components 
jVipment ete 


Well-organised mall-order and export 
service available to all parts of the world 
@ Packing & Postage extra. 


@ Shop Hours—9 a.m. to 6 p.m. (1 p.m. 
Thursdays). 
@ Few minutes from Marble Arch. 


TELE-RADIO 
(1943) LTD., 


189, EDGWARE RD. W.2 
(Our only Address) 
Phone: PADdington 4455-6 


| PALKLAND 


| transmitting and 


| tions and experience, 
Ww.P 


| cruitment | 


| maintenance; V.H.P and 


| HEARING @id techn 


Hospital 


SETYAT one NAQanT 
Loo U COUNCIL, 
NORWOOD TECHNICAL COLLEGE, September: 
two Research Assistants (a) Che ry or 
Biology: (b) Telecommunications or Physics, 
should hold suitable degree or equivalent quali- 
fications; must undertake smal! amount of in- 
structional work; the appointments are for two 
or exceptionally three years, with en allow- 
ance of £350 per annum (at present under 
review); application forms from Principal at 
College, Knight's Hill, 8.E.27, returnable as 
soon as possible (1119) 6095 
IRELESS operator mechanics required by 
Islands Dependencies Survey for 
service at isolated British bases in Antarctic 
Must be able transmit and receive morse at 20 
words a minute (plain lang lage OF code) and 
be capable elementary maintenance wireless 
receiving equipment Balary 
according age in scale £550 rising to £420 a 
year with all found, including clothing and 
canteen stores Keen young men between 20 
and 530 required, referably single, of good 
education and high hysical standard with 
genuine interest in polar research and travel 
willing spend 50 months under conditions 
testing character and resource rite to the 
Crown Agents, 4, Millbank, London, 8 
State age, name in block letters, full qualifica- 
and quote M2C/41540/ 
{6071 


PPLICATIONS are invit pensionable 
posts as 

EXAMINERS in the 
PATENT OFFICE 

TO undertake the official 
and legal work ronnecti« wit Patent 
Applications There is number of 
similar posts the Ministry of Supply Re- 
competitive interview the 
Selection Board frequent intervals 
CANDIDATES mu P ‘ 1 21 and 28 
years of age dur 95 » to Sl for per- 
manent memb the Experimental Officer 
Class) and ha or second-class honours 
degree in ph ri chemistry mechanical or 
electrical engineer ng, or mathematics Can- 
didates taking th degrees in 1956 may apply 
before the result their degree examination 


is known 
EMOLUMENTS London 
Duty Allowance for 45'%-hour 
scale £582 to £1,414 (men) Starting 
assessed acecordi: to periods of National Ser- 
vice and post-gra 1 sate experience, rising after 
years’ service » £751 (men) et age 24 
or over After ears’ Patent Office service 
(3 or 4 years in exceptional advance 
in scale to £1,099 (men) ¢ rospects of 
promotion to Sen Examiner £1,414 to £1,800 
(men) with later pportunities of promotion 
to Principal Examiner and to some still higher 
pos’ omen’s salaries above £582 some 
what lower than men’s but subject to annual 
upward adjustment under Equal Pay Scheme 
Pas and conditions of service are under review 
LATION forms and further information 
Ber e Commission, Scientific 
ol Burlington Street, London 
number 8 128/56 (6052 


for 


ed 


including Extra 


v3 


» quoting 
IRELESS Statior 
for the 
POSTS and 
Gold Coast 


Superintendent required 


inication Department 


| of 18 to 24 months in ti 


solidated salary sesle £990 
Gratuity af the 


rising 230 
rate of £100/2£150 a 
Outfit allowa £60 Liberal leave on 
ull salary. Free passages. Candidates should 
preferably have served an apprenticeship in 
electrical or radio engineering and have had 
five years’ sulsequent experience in the manu 
facture, installation or maintenance of radio | 
equipment, Candidates also eligible for con 
sideration with at least eight years’ engineering | 
experience inciuding «& minimum of five years 
spent on above duties. Experience in two or 
more of following fields desirable; V.H.P. mobile 
and fixed link systems: H.F. communication 
system; frequency shift keying and teleprinter 
H Cathode 

ray direction finding; manufacture of light 
engineering projects; diesc! engine generation 
C, & G,. Final Cert. In Telecommunications 
(Radio) an advantage.—-Write to Crown Agents 
4, Millbenk, London, 8.W.1 Slate e, name 
in block letters full qualifications and experi- | 
ence, and quote M20/29100/WP t6091 


CUNTHORPE HOSPITAI MANAGEMENT 
) COMMITTEE 
LINCOLNSHIRE (50 
beds) 
PHYSICS Laborat« 
cerned with application of physic 
roblems, maintenance and 
rical oy including high 
sets and electronic equipment 
active isotope work Educational qualifications 
Inter B.Bec ONC (Elec. Eng.) or equi 
but practical experience considered i: 
other qualifications Salary scale £44 
(3) £25 to £555, hours 35 weekly, holidays 
4 weeks licati form from Group Secre- 
tary, War emorial Hospital, aw 


Radiotherapy Centre 


ry Technician Duties con- 
s to medical 


ETROPOLITA Kar, Nose and Throat 
Hi tal at "oe Hospital 
Marloes Kenatng tor 
tian required Nationa! 
scales and conditions 
CATIONS, sivieg all 
Becretary ( 66) 


— j 
particulars, to 
immediately 

(6065 | 


| 
scientific technical 


| band but wish to maintain the 


Qemsliong 


Three-in-one 


AM/FM RADIOGRAM CHASSIS 


“MODEL AF 105—~£37 


|AM and FM Tuners and High ch Fidelity 
Amplifier on one compact chassis 

| @ FM, Long, Medium and two Short 
Wavebands 

@ Sensitivity on FM better than 10 micro- 
volts with freedom from drift 

@ Exceptional Selectivity for Continental 
reception on the AM bands 

@ 10 watt push-pull! amplifier 

@ Distortion: Less than 0.5% at 8 watts 

we eed Range: 15-35,000 c.p.s. 4 


@ Independent and continuously variable 
Bass and Treble Controls with Visual 
setting indicators 


| MODEL FC 48—£25.2.0. 


For those who do not require the FM 
uality of 
wy oy reproduction and AM recep- 
tion, the FC48 can be recommended, a 
has substantially the same Amplifier and 


AM circuit specification as the 105 


The MISSING LINK—PABO-1 
| TAPE PRE-AMP AND 
| with built-in Recording Level Indicator and 


ERASE UNIT 


Monitoring facilities. 


| PABO-1 provides the essential link 
|the Tape Deck when used with 
fidelity Amplifier. 


a high 


We shal! be glad to give you « demonstration 
of these and other models in our range 
at our Warlters Road showrooms (open 
9-6 p.m. Weekdays and Saturday If 
are unable to visit us please write 
eee tt literature mentioning 
IRELESS WORLD 
HIRE PURCHASE facilities are available 
GUARANTEE: All our models are sold 
under full and unconditional money back 


ntee of satisfaction 
EREE TRIAL IN YOUR OWN HOME. 


Your money will be returned if for 
reason you are not satisfied after 7 days’ ertal. 
WIRELESS & 


ARMSTRONG fecevision CO. LTD. 
Wariters Road, London, N.7. 
Telephone ; NORth 3213 


or 


WimeLess Worn 
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OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


‘ENGINEERING 
OPPORTU NITIES’ 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
In 144 
of intensely inter 
it includes 
full details of our up-to- 
the-minute home study 
in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
1, R.E City & 
Guilds, Special Tele- 
visien, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


‘ou're earning less than {15 a week this 
pa wha book is for you. Write for your 
be sent FREE 


vision Industry 
pages 
esting matter, 


courses 


copy today It will and 


without obligation 


BRITISH INSTITUTE OF 


ENGINEERING TECHNOLOGY biET 
3680 COLLEGE HOUSE, 
Bs; WRIGHT'S LANE, 

DON, W.4 


| por 
THE opportunit 
| abilit 


| raphs Department requires 
SIGNALS Stadt 
| each either 


| fieations and experience. 
| Pree 


| tions) Technical 


COMMUNICATIONS EQUIPMENT 
WIRELESS GET 19 Mk. Il. Prequency #4 Me/e., and 
935 Me/s. Antenna output § watt. Gyetems A.), Ao 
AA. Power source 12 v. battery with operating equip 
tment for mobile or ground use 

ZR RY. Bo, 8 For use with Wireless Set 

Ne. 19 Mk. I1l. Boosts antenna output to 0 watts 
WIRELESS GET XS2D. Frequency 28 Me/s. im two 
ewitched bands. O.W. and frequency modulated and 
tude modulated B.T. Remote control factilitics. 

ie or fixed station use. Pow ree 12. ¥ DA 
SET 62 Mk. tL Pr oney range 1.4 

10 Moje in two ewitehed bands, Orystal controlled 
Por mobile wee. Syetems A.1, A.2, A.B-—with operating 

nent. Power source 12 ¥. DA 


‘AL CALIBRATOR No. 10 for use with Wireless 
Het 64 
WALEIS-TALEIB TYPE 68 (CANADIAN) 
Me 


range 6-9 je. Complete with acoemortes. 
om (DY TALKIE comees Boonen: y range 3.5-6 
Moe/s. Complete with epare « 

TOS TRANSMITTER, RECEIVER, STATIONS complete 

Frequency range 1,500 ke/e- 12,000 ke/e. Output 10 

watts phone, 25 watts ©.W. All operating equipment 

ineluding Remote Control with loud speaker and choice 

ot Dynametor fupply (19 ¥., 24 ¥., or 115 ©.) 

a RAPT RADIO COMPASSES. I[netallation Type 
82600. Frequency coverage 200 Ko/s.-1,750 Keje 

o three ewltched bands yamoameations 

receiver with compass circ Remote con 

.§ taciiities and motor driven loop complete 


Frequency 


Buperhet oc 
uit elements 
aerial 

1th all operating access 

AIRBORNE var EQUIPMENT AKC-1 multi-channel 
transmitter /receiver mplete, 100-156 Me/e ARC-3 
10 channel Wanemitl« r complete 100-156 Me/ 
TELEGRAPH AND "TELEPHONE. EQUIPMENT 
Filter, line and directional 
High Speed Morse Telegraph Tranemitters 
Telegraph Tape Printers 
Terminal Unite Apparatus VI 
Apparatus VF Speech + Simplex 
Apparatus two-tone Telegraph 
Carrier Terminale 1 + 1 
Field Telephone Bete types DF, H and L 
Switehboards, untversal call, 6-lHne and 10-line 

Prices and further details on request 

Spare parte and associated equipment 
Transmitting valves types 803, 805, &! 
Mage! Hunter Sin. used at 6/6 each 
Morse Keys, totally enclosed Alr Ministry type, at 1/6 
each 
Ata) winches, Alr Ministry type 5, at 2/6 each 

Drtves 7ft, Gir 
P.T. 943 Crystals, frequencics 
6,000 Ko/s., at 10/- each 


R. GILFILLAN & CO. LTD., 
7, HIGH ST., WORTHING, SUSSEX 


Tel, Worthing 6719 and 9018) 
Cables ‘GU, WORTHING’ Codes BENTLEY'S 2nd 


Speech + 


Duplex 


00 Ke/s. and 


between 3 


| Clarence St., 


'TYATI 


S and Mechanical). 
QUALIFIED engineers 
ave ae om 

ectors, 


L} ANT 

Seafucors (Electrica! 
experience on Re- 
—_ es 
Dn 
in manneastustng elec- 
is exceptional for anyone with 
7, and initiative able to accept respon- 
sibi  » 

G00) and excellent prospects 
APPLICATIONS in writing in strictest con- 
fidence, stating e, qualifications and salary 
required to Box 2596 [6096 


IERRA LEONE Government Pests and Tele- 


for two tours of 18-24 months 
(a) with prospect of nsionable 
employment or (b) on temporary 
gratuity at rate £100-£150 & year 
scales (including Expatriation 
cated. Commenci salary according to quali- 
OutGt allowance £60 
passages for officer and wife ree pas- 
sages for two children under e 19 or grant 
to £150 «@ non tull for maintenance in 
L beral leave on fy 5 ee Candidates should 
BP., VHF., V.H.P./D?. 
nt Preference for 
(M2C /41718/WP). 
un 21,272 risim 4 
£1,442 4 year or ‘b) £1,576 rising to £5 
year Candidates should possess P.M ist 
Class Cert. or equiv. and should be able to 
control staff and organize traffic schedules 
58 STANT Signals Officer (Aeradio) 
41719/WP). 
dates should 
eaitent, 
age, in block 
full qualifications and ex ence and 
quote the reference number shown against the 
post applied for. [6060 


Cs RAL FLECTRICITY AUTHORITY 
UTHERN DIVISION 


POURTH = BR ineers (Telecommunica 
APPLICATIONS are invited for the 
appointments for — vacancies exist 
Swindon an 
DUTIES will include "he ; installation and main- 
tenance of automatic telephone-type equipment 
ay applications in hony bf 
remote control rol systema. } nowledge of V 
tine allin, Va, an acquaintance 
with electronic vs V.ALP, radie would be an 
advantage. 
TROHNICAL qualification to graduate standard 
of an appropriate Institution is desirable 
THE salary for ere Rt ge positions is 
in accordance with t < agreement: AX 
CX: Grade 5 (£735- So00) or Grade 6 


£825). 
APPLICATION forms, obtainable from P. D. A 
Oliver, Divisional Secretary, Centra! Electricity 
High Street tsmouth, should be 
returned by lith July, 1956 (6092 


V/RADIO service engineer, full 
good driver, pleasant Midian 
Box 2344, 


ECHNICAL 

required by 
company 
APPLICANTS should be familiar with indus- 
trial instruments, although those with other 
electronic and electro-mechanical experience 
will be considered, and able to write technica! 
service literature. The position can 
sive for the right man and the initia 

uld be commensurate with experience 
AP P LICATIONS, which ca made in the 
pirictess confidence, and ive full particu 
ars of experience ose, and salary required, and 
be addressed to Box = [eo14 


LABORATORY Assistant is required by 
progressive firm engaged in the manufac- 
ture of transformer cores 
APPLICANTS should be familiar with use 
of electrical =o instruments, and should 
a a ing in electromagnetics 
in secordance with qualifications and 
perience 
APPLY to the Chief Electrical Engineer, Telcon- 
Magnet e pert Estate, 
Chapelhall, Yararksnire, Scotia [6004 


IRST-CLASS TV engineer required take 
charge of new works 0p. a..,- have | aH 
and Bush experience; at available, state 

remuneration required 
MODERN RADIO (ORELTENBAR), Ltd., 51, 
{6070 


Cheltenha 
YNATRON RADIO, Ltd., require for their 
well-appointed development 


new and 
laboratories at Maidenhead, 
followin, “ - 
(1) BENIOR Radio Receiver Development En- 
gineer with first-class qualifications and con- 
siderable experience in the design of advanced 
AM/FM_ receivers 
(2) BENIOR Development 
cleonic and electronic grou 
EXCELLENT prospects and working conditions 
Apply Personnel Manager, Ray Lea Rd 
Maidenhead, Berks (6065 
Xcinesr, with wide experience of tage re 
lectronies Lochatques, e write p- nown 
e ronics ea i; ease wr’ v ng rie 
getatie of cenit Beal and expe rience, 


‘own Agents, 4, 
State name 


above 
in the 


(2£600- 


experienced 
spa town 
(6069 


Writer 
large 


for 
precision 


ow aren, 
nstrument 


rogres - 
salary 


Engineer for nu- 


the | 


Box | Malden 0334 
“eos | < 


WAFER SWITCHES 
TO SPECIFICATION 


One or more A.B. Type “H”’ 
wafer switches to any desired 
contact specification. 

Write for design chart and new 
comprehensive price list. 


SWITCHES FOR 912-PLUS 
S1 (14061/BI 
$2 14062,815 146 we 


$4 (SS/556/I 
$$/556/2 .. ee 106 


Truvox Amplifier Switch Type 
12119/B3 : 14/6d, 


SPECIALIST SWITCHES 


23 RADNOR MEWS - LONDON W.2 
AMBassador 23086 
Enquiries by post or phone only 


RECORD PLAYERS ! 


AUTOCHANGERS! 
CABINETS! 
Many to be cleared at less 
than half price. 
3-speed Gram Motors by 
well-known manufacturer, 
100/125, 200/250 AC mains. 
334, 45, 78 r.p.m. and 
neutral by selector switch. 
7 guinea value! 
Our price £3/10/-, 
ed Record Players, fitted Acos turn-over 
P 59 pick-ups, with twin sapphire styli. 
oe & case with lid, ficted clasps and handle. 
Worth 10 gns.! Our price €7/15/6. 
Carrion, yy & Insurance 5/6. 


bor e lists. 
RONALD WILSON & | 


& CO. 
12 Bridge Street, a 


fo 


QUARTZ CRYSTAL UNITS 


The type B7 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and 
fully evacuated. 


Available for the frequency ranges from 100 kc/s 

to 500 kc/s. and from 3 Mc/s. to 16Mc/s. Gold 

| electrodes applied by cathodic sputtering give 

permanence of calibration. Normal adjustment 

accuracy 0.01% Max. adjustment accuracy 0.003%. 
Early delivery can be given of some frequen- 
cies, and we will be pleased to quote for 
your specific requirements. 


|THE QUARTZ CRYSTAL Co. Ltd. 
63-71, Kin pene 8 
NEW MAL " sUnney 


etc., 
QUAR 1zcO. NEW MALDEN 


Tei 


Wmmetass Won. 
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DEPENDABLE 
RADIO SUPPLIES 


Na TOTTENHAM STREET, W.! 
TEL.; LANGHAM 7391/7392 
| minute Goodge St. 


LARGE QUANITITY OF METALPACK 
CONDENSERS FOR SUPER TROPICAL 
USE, AT MUCH BELOW COST. 


Values 
i 


BRAND NEW TAPE RECORDER MOTOR 
AT HALF MANUFACTURER'S COST 
Single phase 
motors suitable 
for tape record- 
ers, radiograms, 
workshops, etc., 
etc. Has many 
uses. Reversible 
200-230 v. Sin 
oz. torque. 1,400 
r.p.m. Capacitor 
start. Weight 44 
ib. Length over- 
ali 5Sin., spindle 
both ends. fin 
x tin., din, x 
capacitor, $5/-. 


ROTARY CONVERTORS 


Delivery Ex Stock. Quotations on application. 


H.T.31 


Input 11.5 v. 


Price, inc. P.P. and 


| is divided 


| travel distance 


| a 
APPLICATIONS, 
, 


| ce, , 
Rugby, giving details of age, experience, et< 
! 


work involves cw of chassis layouts, 


gmmon ousvarious vane 


— for work on Television and al 
round in 


this hela | 
gt ered to suitable men 


Lid., Park Royal Rad 
(6097 
NSTRUMENT 
I a Grou 


. KX. the United Kingdom 
Atomic Energy lm paority at Windscale Works. 
Sellafeid, Cumberland 

DUTIES cover maintenance of instrumentation 
in reactors and chemical plants, also a wide 
range of slalized electronic equipment 
CANDIDA must be experienced in indus- 
trial instrumentation or electronics either 
carese® apprenticeship or equivalent quali- | 


ation 
TRAINING in maintenance of 
instruments will be provided as 
RATE of pay for a 44-hour 
A Job Grading Scheme o 
into 
tional 


salary 
Radio 


Stachaniee are required by the 


specialized 
nectaaae? 
week is 9/- 
rates The work | 
three grades (A, B and C) 
lead rates 42/-, W/- and 
Foupectively are paid | 
@pplicants, Ting outside the daily 
of the works, will be given | 
for housing within a reasonable 
recruitment 
iving details of apprentice- | 
(including Forces training), 
fications and experience, to Senior Labour | 
Manager. Windscale Works, Sellafield, Tabane 


training 


berland 


SENIOR and Junior Electrical and Mechanical 
Draughtsmen required for the Electronics 
drawing office at t Rugby Works of 
.T Co., Ltd. Please a 

Draughtsman, 


the 
ly in writing to 

lectronics Drawing 

ritish Thomson-Houston Co Ltd 


{5811 
RAUGHTSMAN required for Electronics 
Division of Scientific Instrument Company, 


associated meta 
Apply to Box 2354 


and TV receiver development en- 

graduate | EE Brit. LR.E. or 

e@ 25-55, required for laboratory in 

‘ondon area; salary £800-£1,000 

according to ability.—Box 2356 | 6083 


Cc“ engineer (£1,500-£1,700 p.a) required 
by an ex ing instrument manufactur- 


work, circuit diagrams, etc 
FI 


H.T.32 
Input 115 v. 
Output 
v. at 


| ana Sand 


or the development of aircraft 
1 measurement and control PR 
Tronic, pheumatic and mechanical) 
red are well re senior Govelen- | 
ment oe ge | (2£2850-£1,200 p.a.)—one with 
id flow, and senior dra 
(14- £17 per week); housing nee 


ment ( 
ALSO 


hts- 


}H T. HIIE.Sy. in, out 365 v.-310 v., 30 mA. | 
Fully tropicalised if required. 


TANNOY 
LOUD 
HAILERS 


EX-GOV. 


Impedance 742 
Handling cap. 8 watts 
price 29/6, post 3/- 


POST OFFICE RELAYS 
Type 3,000. 100 ohm coll, 3 makes L. Duty 
contacts, 10/6. 175 ohm coil, 4 makes and 4 
breaks, medium heavy concacts, 12/6. Both 
brand new. P.P. |/- each. 


HEAVY DUTY SLIDING 
RESISTORS 

250 watts at 25 amps. 
Resistance 0.4 ohms 
Suitable for charging 
board, etc. 

Both brand new. Price 12/6. Post 3/-. 
Quantity and Export Enquiries Invited. 
allers also weicome 
Open Monday to Friday 9.30-5.30. Sat. 9.30-1. 
TERMS—CASH WITH ORDER AND C.O.D. 

DABLE—ALWAYS DEPENDABLE. 


1 ohm ac 125 watts 
12 am ps. 


Ea, radio testers and imapectore 


| to training for qualif 


usion scheme; pleasant town 
near coast a country; our own staff is aware 


vacancy 
details of training and career (including 
salary and employer) in a to 


ENoinmer requ uired for development work on | 
ll im oscttors; position offers 
man with 


own stafl advised 
(6093 
Siough, Bucks 


ceMICHAEL 
ha time to time for 


RADIO 
ve vacancies 


Ltd 
from 


| electronic engineers to be engaged on Govern 


ment projects; those wishing to be considered 
are invited to write Sally to the Chief Engineer, 
Equipment Division (0198 


&, META 4 - | 
A L. PRODUCTS, Ltd., require addi 


% of radio evision 
in — Appl y Bales't Manager edly 


required for production of eommu tion 
also instrument makers 
, for tactory test 
us.—-A Per Manager, FE 
ita. E 4 Works, Maimesbury, Wilts 


Sac | television development engineer with 
administrative experience gequired. 4 
of carrying out eo ro, with 
minimum supervision wo prods uc ~y stage, 
Kl : area - “Write, ® givite | rsona! 

a stating salary require Chie Nngineer 
Box 5942. {0123 


TRELESS technicians; salaries in range 
e 25) rising to £641; oppor- | 
picimens an romotion: good | 

; ability to drive an 

rector of Communica- 

Whitehall, 6.W.1 (Whi 

(oo7ms 

gnu Technical Assistant required by Lon- 
don Chartered Patent Agents with a view 
Degree standard in « engineering de- 
pa ys details of age, experience, 
c/o White's, Lid., 72/78, 
Fleet St., E.C.4 (6035 


ENIOR and Junior Electrical and Mechanical | 
Draughtsmen required for the Electronics | 
-— ot fee, British Thomson-Houston 


—TUNERS— 


FMB1/Mk11 


TUNER completely stable drift 
free tuning. Volume control. Tuning indica- 
tor. A.V. Sensitivity bercer than 4 uV for 
20 db quieting. 21 gns. Tax paid 


AM 


P.M. V.HF. 


S6BS 


A.M. 9 band all wave tuner, [3 m 
je selectivity 
indicator 
A.V.C. Tropicalised. Sensitivity better than 
2 wV for 250 m/v output. €46/4/- tax paid 


FM/AM 


$5/FM 


AM. in 2 
35 m,.-100 m.; 90 m.- 
195 m.-550 m.; 800- 
2,000 m, Sensitivity better than 10 uV on all 
ranges. PLUS completely stable drift tree 
VHF.FM. Sensitivity better chan 6 uV for 20 
db quieting. Tuning indicator on all bands 
AM and FM. €34/2/6 cax paid 


All cuners suitable for modern high qualit 
amplifiers, Most twners available wit 
Escutcheons in Gold, Silver or Bronze 


C. 1. CHAPMAN 
Reproducers) LTD 


RILEY WORKS, RILEY STREET, 
CHELSEA, $.W.10 


FlAaman 4577/8 
Enquiries 


FM/AM World Wide 


ranges. 
: 12.5 m.-37 m.; 


Export invited 
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CABINETS « « « 


WE CAN SUPPLY ANY CABINET 
to YOUR OWN 
SPECIFICATION 


The Cor 


(left) 


tempo 
oak 
eered witt 
ahogany interior 
normally wax 
finished at £9/15)- 
Available 


(below) 
spplied 
hade of 
mak or mahogany 


or €19/19/. 


Both Cabinets 
could be supplied 
as a complete radio 
gram incorporating 
any of the following 
combinations of 
units 

5 valve 
£12/10;. 
8 valve Armstrong 

FC46, £25/2)- 

14 valve Armstrong 

EXPI25/C, 451/196 

8 valve FM/AM, 

421/15). 

9 vaive AM/FM légns 

(incl, 2 speakers) 

3-speed Garrard and Collaro 

autochanger, also BSR Monarch, €7/19/6, and 
Plessey Autochanger, £9/15/-. Bin., 1Oin., and 12in 
Goodmans, Wharfedale, G.E.C.,and W.B. Speakers 
Send for iNluserated catalogue of 
chassis, autochangers and speakers, et 
be arranged 


LEWIS RADIO COMPANY 


120, GREEN LANES, PALMERS GREEN 
LONDON, N.i3 BOWes Park 6054 


od 


chassis 


{ree cabinets 


HP. car 


G 


Cars CHOC th 


design. 


Specialists in Sub- 
miniature Telecommuni 
cation Components 


STAND OFF 
INSULATOR 


For 1500 volt working 
Overall height 11 
chassis 86 
er plated spill .35 
6BA hexagon stud 


hromium plated 


(Miustrat 


MINITRIMMER 


Standard max 
mum capacities up 
to lip Volcage 
§00 DX Base i 
square with fixing 
centres for 10 BA 
i” apart 


Cetails from 


OREN 4 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS| 


Tel: ULVERSTON 3306 


Wirecess Worip 


Me htehp J Asay 
by elec 


weer requ 


ELOPM 
th ex 


D* 


ineer on ad 
een and ads 


know ledge 


E! ECTRONI( 

4 cation resea 

he post inv 
esting 


ves « 


ext ce, qua ‘ 
to Ultrasonoscope 
idbourne Roac 


ADIO Mechanics wanted 
tion for overseas duties; 
2 years didates m 


by large o 


¢ 
(6046 


ationa) 
perma 
ve salary 
annum 


required 
for overseas 
* positions 
z 


gre r 
detalis of training and experi fen e 


“of 
EDGWARE ROAD 


Tole-ance Wex-protected Silver 
Mica CAPACITORS 


SESSE5555 


s 


Szssessssees * 
SESEISESETTE 
i 


up to 33pF . lpF. Over 339F 1%. 
Prices: 5-300pF 04. 316-820pF 10)4. 1000-2500pF 


1/3. 3000-5000pF 1/6 
H. L. SMITH & CO. LTD. 


267/289 ECGWARE ROAD, LONDON, W.2 
Telephone: Paddington 5891 


TELETRON SUPER INDUCTOR COILS 


Ferrite Rod Aerials. Wound on high permeability 
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9. 


Type HAX. Selective crystal 
diode coil for tape and quality 
amplifiers, MVV 3/-. LW 3/6, 
Dual wave TRF Coils, matched 
pairs (as illustrated) 7/- 
pair. Type S.S.O. Supersonic 
ape Osc. coil, provides 
6.3 v. 3 a. RF for pre-amp 
_ heater Eliminates induced 
50 c/s hum, 40/100 ke, 15/- ea. Transistor coils, etc 
Available {rom leading stockists Stamp for 
complete data and circuits 
THE TELETRON CO. LT 
266, Nightingale Rd., London, N.9 fale. 2527 


THE SPENCER -WEST 
PATTERNING REMOVAL 
UNIT TYPE 54 
works with any Band Ili convertor unit and com- 


pletely removes patterning caused by Band | 
breakthrough. Results are guaranteed 


PRICE 25’. 


rull instructions ‘or simple fitting supplied. We wil 
send a unit on approval for 7 days against cash on 
receipt of order, or from your Dealer 


SPENCER-WEST 


LIMITED 
QUAY WORKS, GT. YARMOUTH 


Phones : 4794 and 3009 
Spencer-West, Gt. Yarmouth 


Complete 


Grams 


THE 
INSTRUMENT 


MODEL 


designed for 
operations in 


JULY, WIRELESS WorLD 


SITUATIONS VACANT 
UNIOR clectronic engineer required for 
instrumentation » mnected with the 
motor industry; 4 involve construction 
and development situs and candidate 
must possess the r t and initiative 
to devise new equi; hnigues; salary 
sccording to age and Applications 
to Chief Engi neet Ey Automobiles 
London Rd Dunst 3 {6067 
MBITIOUS man _ re ired by expanding 
electronic and manutacturer 
emblies |} In Home Oounties; t lividual will be 
day eligible for an impor the manage 
ment side at a later t j a ities wh) 
be to design and transformers 
and if possible to materis sist with similar 
duties in connection w electronic engineer 
ing products; good alar write giving full 
interesting | detalis of experience; details of earnings would 
features | be Of assistance. — Box (6072 
1. Bit A” dia- | NGINEER for printed circuits required for 
meter, simple development of printed circuit proce 
to replace | including electro-plating of Various metals, al 
d-velopment of printed re t qualification 
2. Steel cased ele 


| B.Sc., or equivalent and 
ment,also replace- | plating and/or carbon r 
able 


| Superannuation “ = iT 
details of qualifi 
3. Detachable hook | salary required to 
for suspending iron ae egraph Condenser 
when not in use Rd., North 
4. Moulded two part ECHNICAL Assistant 


Acton, W 
cal test laborat 
handle, remains coolin use had some experier t 
5S. Six ft 


pecially 
yidering 
the IM pact ass 
used in pr 
televisior 
ectronic 


esent 


224 


Manager, \ 
i sies Farm 
(6094 


na mechani 


knov ledge of strain 
useful, the work 
cerning environmer tal experience 
les.ing mental resuil 
could nportar t knowledge of 
electronics » and experience 
to Personnel i General Electric 
Co Ltd Bro ; e try Ref, R.G 
{5985 
wanted 
VerTsea 
must "medical! fit 
prepared t he = technical 
supervision, izatior 
liaison on 
to 35 i 
bership of appropriate 
| final in telecoms. o 
|3 years’ experience 
| trial/comm 


eau 


Henley Flexible 


UALIFIED Electr 


W. T. HENLEY’S TELEGRAPH WORKS CO. LTD ue os nan 
GENERAL ELEC 

61/53, Hatton Garden, London, E.C.1 vacancy in the 

, Publicity Organization for 

, Preparing tiformation for 
nical and trade pres 

| relations and ‘ 
& post which 

journalist and/or 


BUY 


IT FROM 
MONDEX 


on genuinely attractive terms 


a --— || 


FAMOUS 
od 
RIG CHASSIS L@® ®° &@ 


tions n+ hee 
with specimens 
be addressed to t 
Electric Co Ltd. 
London, W.C.2 
TLECTRONIC E 
Equipment 
Westinghouse 
Chippenham 
development 
r 


required 
Department 
‘ y 


ake per 


Oversea 


MODEL F% 3-waveband th ‘ 
t f e work wi 

Y rs for lity amplification, 4 w. output 
we Bollt-im Pegrite aerials. Neg. feed-back work t the 
/ coloured @al, horizontal or which will be 
ert , up, extra speaker together with uy 
- connect at rear, 37 ecifications and de 
and mthly payments of 37 addition co-operation 

Par 


Higa 
range 


a 
the 


Production Engineer 
first-off °9 jipment n 
pom Ww 

POSIT ION 8 are 

ates with 

Electrica 

transistor 

oxpert com e 


but wi 


MODEL 
ush-pu nde pendent Yours for 


} Dep. and 
M./M« 


Zo em Ot © 


i 
TAPE RECORDER 


re7t 


* *_* 
DULCI 
t Truvox feck 


fications and expe operate 
& pension scheme 

POR further informa 1 writ iving age and 
full particulars to Per peri ntendent 
Westinghouse Brake & §£ 
penham, Wihits 


£6.10.0% 


fe ee gee ef © Fe eS eT 


LATEST 8.5.2. MONARCH for 125 - of Science 
t ‘ tte eering Phy 


i i cl 
q oak 4 Pos she ‘ Anes rument Technology 
I HD 1 E 


quoting 


AR OFFICE req 


Officer 


Z Pre 
ull pa uw and api 
nm from M.L.N 8. Technica) 
Scientific Repeates (EK), 26, King Bt., Lond 
. Guu DG ad reference D.SG/6A 
| dete *yuss 17, 1956 


rated Catalogue Free on reque 


Mi oO a ae E | ’ PRODUCTS 


(Dept. WL 32) 5 Goswell Re., LONDON, £.6.1 


TRANSFORMERS 


Praise for Savage * Massi- 
core’ Transformers 
from Scientists, 
and Amat- 


eurs all over the world. 


comes 
Technicians, 


This trumpet blowing 
most gratifying to us, so 
also are the repeat orders 


from our silent 


omers ! 


SAVAGE TRANSFORMERS 
LIMITED 
NURSTEED RD., DEVIZES, WILTS. 


TEL. DEVIZES 99) 


TELEPHONE SETS 
BRAND NEW 
EX, 
GovT, 
opnfe 
TYPE 


ideal for communication between 2 or more 
positions, ¢ STORES, FACTORY AND 
OFFICE; FARM BUILDINGS; GARDEN 
SHED and HOUSE, ex 2 sets in 
individual carrying cases, complete with long 
life batteries, bells, ringer 


£7 .10 . O carr. a8) 716 


Single sets can be 


Price for 


etc 


supplied if required 


SPECIAL OFFER OF 


AERIAL MASTS 


R.A. Type 50 


36 ft. HIGH 


Copper 
length, 
kets, 


ste 
4 


baee Ph 


vying Bags con 
t tony 

you v7 wee this nor 
wive MART tor a 
ite at, 14, 


\ ‘7 £7.10. 0 onty 
(Carr. 7/6) 


partie larly 
to arrials a4 

f r rr and Vv 
lly COMME ROLAL), 

‘hes many otner uses 


Kxtra dit. eect on be wuy 4 at 11/6 per section 


32 ft. HIGH 


ssn eS 10 : 
SWITCHBOARDS 


(Ex-A.M. A. D, 1240) 


Carr 


A SPECIAL PURCHASE 


of these versatile SW!ITCHBOARDS from 

the Air Ministry enables us to offer the com 

plete installation comprisin 
SWITCHBOARD A. D 
Rectifier Supply Unic 
Spares Case (10 years spares) 
Operator's Head and Breast 
Fused Protector Unit 

at the rid) culous price of only 


A set of data sheets and 

photos will be sent for 

a deposit of 20 (re- 

turned on receipt of 

photos in good order) 
(complete as above) 


As Bwitehboard A, D Vachange 
lines plus 14 Eaxtens 0 er It 


“ 
1240 


Set 


ean enaily be ‘ 
plus Operator, or 7 she plus ' 
plue Operator, or « betw these 


ines 
ten@ions 
em, 3 Ex 
change lines plus j \ 


Enquiries are invited tor Com pon sad Parts as listed above 
HATTER & DAVIS (RELAYS) LTD 
126, Kensal Road, London, W.10 
LADbroke 0666 


| allowance and 


| 111 


| Datchet 


| radio 


j to E I 


| for you 


Wireless 


Ra cr crea 


Wrmesss Wor_p 


Jury, 1956 


SITUATI VA ANT 
HE GENERAL & ELECTRIC ona 


Lane, Alles.ey, 

anica development neers designer 
draughtsmen and croughtonen, preferably with 
experience of radar-type equipments, for work 
on guided weapons and like projects; also re- 
quired, senior and junior electronic develop- 
ment engineers particularly in the field of 
microwave and pulse applications; salary ac- 
cording to age, qualifica sons and experience 
Apply oy letter, stating a and guperience, 
the Personne! Manager 


IR sage t tee | reguire civilian radio 
clans at R.A Handforth; 

sh ould possess aoe knowledge of 

radar; employment subject 

test, offers good pros 
inclusive annua 
at 25 and g of 
five-day 

Mating age 

Commanding Officer 

(R.T. 11), RAP. 

Cheadle Hulme, Stockport, Cheshire 


NGINEER-IN-CHARGE, Broadcasting Ser- 

vice, Nicosia, required by Government of 
Cyprus, on contract for two years in first 
instance. Salary in scale (including overseas 
resent temporary allowance of 
11% per cent of salary) £1,480 rising to £1,789 
a year. Oratuity at rate of £150 a year. 
passages. Liberal leave on full salar 
dates, preferably between 25 and 
have sound theoretical knowledge and practical 
experience of operation and maintenance of 
M.F. broadcast transmitters and serial systems 

be able to control and s vise junior 
Knowledge of studio engineering and 

desirable rite to the Orown 
Agents, Millbank, London, 8.W.1. State age, 
name in block letters, full qualifications and 
experience and quote M2C/41601/WP. [6100 


ECHNICIANS (Aepadio) Grade I required by 
East Africa High Commission Directorate 
of Civil Aviation on probation for pensionable 
employment lary scale (including induce- 
ment oe and wg aeery allowance of 
10%) pms to £1,122 a year. Outfit 
4 £30 ree passages Aberal leave 
on full salary after each tour 30-36 months 
Candidates not over 536 years of & 
preferably possess ©. and G. Cer 
Telecommunications Principles or Radio Part 
Z must have 


recordin 


Millbank, te 
block letters, full ‘qualifications anc 
and quote M2C/41653/WP 


8.1.R. require Experimental Officers and 
Assistant E O.s at Radio Research Station, 
Berks, to (i) assist in radio research 
A 224/6A) and (il) prepare abstracts of 
technical articles on radio re- 
development (Ref A 225/6A) 
c or Electrical Engineering 
(Advancea level) in two scientific 
or equiv. Over 22 pass degree, H.NA 
generally expected Experience in 
development, or communica- 
an advantage Por posts (ii) ability to 
technical French and German an advan 
tage Posts ({) offer opportunities for service 
abroad Salary E.O,. £781-£968, A.E.O, £528 
(at 18)-£706. Slightly less for women but sub 
ject to improvement under Equal Pay Scheme 
Forms from M.L.N.8.. Technical and Scien 
tifie Register (K). 26, King S8t., London, 8.W.1, | 
quoting appropriate reference [6090 
ECHNICAL TRAINING 
as you do it, we provide 
combined with 
electricity, 


experience 
(6064 


(Ret 
scientific 


equiv 
research or 
tions 
read 


T 

EARN it 
equipment 

rad lo, television 

try yhotography 

Institutes 


practical 
instruction in 
mechanics, chemis- 
rite for full details 
WwW47, London, W.4 

0006 
wo 


all 
for 
free 
Lane, 
{0117 


‘ 
Dept 


end Guilds (Electrical, etc.) on 
Fee terms, over 95% success 
details of modern courses in 
Electrical Technolog send 
handbook, free moe | post 
ZBBA), 29, Wright's 


branches of 
our 144-page 
BIE.T. (Dept 
London, W.8 


TUITION 
succeeds like success! What we 
have done @ thousand times we can do again 
see the B.N.R.S. advt. page 123. [0172 
IRELESS operating: attendance and postal 


course Stamp for reply to Manager 
School. Manor Gdns., London 


OTHING 


ULL-TIME courses for PMO 
C.G.L.1., Telecommunications, Radar 
tenance Cert. and B.Sc (Eng.); prospectus free 
Technical College. Hull folll 
IRELESS See the world as a 
in the Merchant Navy; short 
eriod. low fees: scholarships, etc 
poarding and day students; stamp 
tus Wireless College, Colwyn Bay 


HE Institute of Practica] Radio Engineers 
have available home study courses in every 
phase of dio and television engineering 
specialising in the practical training of appren 
tices tn the retail trade, enrolments iimited 
fees moderate.——The Syliabus of Instructional 
Text 7 z btained post free > irom the Secre- 
Pairfield How 2. Pairfield | 

London, N.6 (0068 


ts of becoming pension- | 
p+ Ke £414 at age 19 to | 


radio offic er | 
tr 


LYONS RADIO LTD. 


HIGH STABILITY RESISTORS. Mininturised 4 watt 
LO% epecially eclected kit to give you a compleet 
coverage of preferred values between 10 ohme and 
} megohms. Kit contains one each of 60 different 
valnes with resistance clearty marked on each. PRICE 
per kit @1, poet 04. Values up to 10 megohme can 
aleo be supplied. Smaller quantities your choice at 
Wav dozen, = bes any quantity | 
ETERS, TYPE W.1239. Frequency coverage 
9-51 = « Kertifier type employing valves VRO2 
635, 6X5 and toning indicator ViI03. The tuning 
control ia fitted with a Muirhead slow-motion drive, 
skirted type, with vernier acale. The instruments have 
thetr own built-in power pack for operation from A.C 
maine 200/250 v Housed in copper lined instrument 
cases 16%10« Gin. A top-grade job which would 
make  veeful addition to any test room or laboratory 
and at a price well below the value of the componente 
alone, PRICK ONLY 60/6, carriage 7/¢ 
TELEPHONE SETS, “F."’ Utiliee P/O type 
hand set with twin call bella, ress and hand generator 
for calling. Operate trom 2-1 erlla. (Exact size 
to fit type “5,” 3/9 each if Neto Supplied in 
case approx. 11 * 9 x Bin In good condition and 
working order. Ideal for two-way communication in 
the eS ay tory or Oflee, ete. PRICK per pale 
10/-, 

OUTLRATIO 0’ OUTPUT TRANSFORMERS. Provide 
for the moet important ratios needed from 24 to 1 ap 
to 114 to 1 matching all popular mains and battery 
valves to standard 2/3-ohm speakers, 8 wates max 
All connections including push-pull cledrfy marked. 


PRICE 8/9, pout | 
3 GOLDHAWK ROAD (Dept. M.W.) 


SHEPHERDS BUSH, LONDON, W.12 
Telephone : Shepherds Bush 1729 


‘PRECISION SHEET METALWORK— 


We specialise in manufacturing of 

Chassis in all metals, large or small 

quantities to your own specifications. 
Vv. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd. New Cross, 
London 14, 


Telephone: TiDeway 4795 


= CABINETS 


For 
W.B. 
KELLY and JENSEN 
STANDARD BASS REFLEX CABINETS 
Demonstrations without Appointment 


You can see your cabinet being made 


GOODMANS G.E.C, 


in our cabinet-moking workshop. 


Cabinets made to order 
ARMSTRONG CHASSIS AND AMPLIFIERS 
LOUDSPEAKERS. 

Open till 5.30 Saturdays. 


A. DAVIES & CO. (Cabinet Makers) 


4 Parkhill Place, off Parkhill Road, London, 
N.W.3. GULLIVER 5775 


your age of experience "i must read 

ERING OPPORTUNITIES. ' Pull fetalis of 
way to pase AMLMech.E AMLIC 
(Electrical, ete.), Gene Cert 


144 PAGES 
e/ 


Coureres in all branches 
Engineering — 


If you're earning 
lessthan £1 5a week tell 
us what interests you 
and write or san RIN 
ot “ENG 

; OrrourUniTiEs’ 


tay 


B.LET. 


387 College House, 20 
1, Wrieht'’s Lane 
* London, W.8 
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THE 
MODERN BOOK COMPANY 


BRITAIN’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN TECHNICAL 
BOOKS 


The Radio Amateur’s Handbook, by 
ARRL. Price 30/-. Postage 1/6 
International Tube Handbook. M. K 
Buizen. Price 15/-. Postage 9d. 
we A om by G. A. Briggs. 

Postage 

Electrical Interference, by A. P. Hale 
Price 15/-. Postage 6d. 

Germanium Diodes, by Dr. S. D. Boon, 
Price 9/6, Postage 6d. 

Fixed Resistors, by G. W. A. Dummer 
Price 28/-. Postage 9d 

Color Television Standards, by D. G 
Fink. Price 64/-. Postage |/-. 

Automatic Digital Calculators, by 
a Booth & K. H. V. Booth. Price 

32/-. Postage |/-. 

The Services Textbook of Radio, 
Volume 3—Electronics. Price 12/6. 
Postage |/-. 

Mullard Maint ™M 4 
10/6. Postage 9d. 

Electronic and Radio Engineering, by 
F. E. Terman. Price ne Postage |/- 

Tables of Physical and Chemical 
Constants, by G. W. C. Kaye & 
T. H. Laby. Price 25/-. Postage |/- 


Please write or call for your new 1956 
catalogue. 


19-23 PRAED STREET 
LONDON, W.2. 


PADdington 4185. Open 6 days 9-6 p.m 


Price 


Price 


NEW S.T.C AND “ WESTALITE” 
SELENIUM RECTIFIERS. Largest L.T. 
range in Great Britain. Latest Current 
Products. NOT Surplus. 


REVISED PRICES ist MAY 


S.T. & C. EW.T. K3/15, 4/9; K3/45, 8/10; 

K 3/50, 94; K3/100, 15/10; all t 4d. extra. 

BRIDGE CONNECTED tL WAVE. 

+ ta, 18/6; |.Sa, 32/6; 2.5a., 39/-; 3a. 37/6; 
a Ga. Sa. 48/4, all post free. 


la 

: a. Gt me 166/-; 3a., 170/-; 5a. 
1237/6, all post 1/10. 
BRIDGE CONNECTED WITH 7iin., 
SQUARE COOLING FINS i7v. 6a. 
64/~-; 10a., 74/-, post 2/6 
BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price 
17v. t2a., 12A/~; WOa., 144/-; BOa., 210/-; 50a 
340)~; 33v. 6a., 106/-; 10a., 128/~; 12a., 210/-; 
20a., 250/-; S4v. 6a., 148/~; 10a., €9; 72v. 6a 
190/-; 10a, 232/6; 100v. 6a., 275/-; 102., 
335/-, all post 3/- 


LATEST PRICE LIST 


a WESTALITE * a Hider 


195/10; 10a. 391/8. Post from i/6 

E.H.T. Rects., 14D134, matey. 
35/10; post 4d. extra. 

Wholesale and Retail 

Special Price for Export and Quantity 


T. W. PEARCE 


66 Great Percy Strect, London, W.C.1 
Of Pentonville R4 Between King's Oress and Ange 


JOEHTOO, 


Exa branches of enginees- 
ing, “Building. ft write for 144- pose 
book—Pree: B.1.E.T wry “ty ‘ 
Lane, Londen. we foi 
Vv & Radio =A, M Brit LR a. 
Guilds, R.T.EB rt., etc, 
No Fee” coma } 


(Dept. 3873). 


City & 

* No-Pass 

95% qupcennes De- 

tails of Exams. and Home Training Courses 

in all Le of Radio and T vip write for 
‘ree, I 

ws. [0116 


144-pa Handbook 
397A) So. Wright's Lane, 
Brochure giving details of home ‘er | 


REE! 

training in radio, television, and «@ 
branches of electronics; courses for the hobby 
enthusiast, or for those aimi at the 

A.M.Brit.L.R.E., City and Guilds, R.T E.B., 
other professional examinations, train with the 
college operated by Britain's largest weer 

4 rite 

London, wa mn OtTS 
Navy 


organization; m rate fees 
Institutes, Dept. WW28, 
WIRELESS telegraphy.— Merchant 

offers to youths 16 upwards after qual! 
fication, lucrative positions as radio core 
Apply Bua 4 pgnee of Telegrapty 179, Cla 
ham 8.W (Est Recognised 
Minietey “of Education moderate fees, modern 
equipment, day and evening tuition; also posta 
courses in theory of wireless telegraphy fo 
PMG. Certs. and Amateur bien: | 


BLE 
London, 


Licence. 


BOOKS, INSTRUCTIONS, ETO. 
[72% technical publications, 5.500 Align 
ment Peakr for Superheterodynes, 5/9, pos! 

free, data for os TV aerial strength 
meter ractical Radio 
[puvtication of "the Institute 
and examination data, 1/-.- 
Pairfield Rd. London, N.& 
| O0R9 


NFRODUCTION to _Veives wo 
md. M.A Gants _M.LE.E 
uper Bbe.Lond. A eh EE. Describes the 
ples, no opnaeruction characteristics and 
3 t ypes of radio valves 
me ie tim e and, ae as possible, non- 
mathema ut the pree des the stu- 
dent with a thorough 5 

a Kk. 8/6 net from all book- 


se 
Dorset 


By R. W 
and H. K 


London, 
’ gooKs WANTED 

NE copy Volume |: Components 

“Dimensional Analysis of Bnginessing 

mn,” published Ministry of Supply, Grea 


Desig 
AALe AUSTRAI 1A) 
( iT “ 
wee 


(Part 1) 


1848 
AMALGAMATED WIRELESS 
Ltd., 99, Aldwych 


TENDERS 
EB Director-General, India Store _Depart- 
ment, Government Building, Bromyard 
Avenue, Acton, London, W.5, invites tenders for 


of: 
Set & Station No, 62 


AERIAL Vertical 52ft No. 1 M qty. 5,300 
FPORMS of tender may be purchased at the 
above address, C.D.N ranch, on or after June 
22, at @ cost of 10s (which cannot be refunded), 
and oe na 


APPLICA SATION for tender forms should 
Reference No, 5957/55/1/ET 


returned by 2 p.m. on Priday 


uote 
6062 


NEW BOOKS 
ON RADIO & TELEVISION 


T.V. Time Base Circuits, principles and 
practice, by C. Gentiospe. 
Postage 4d. sees shape 

Ff is of Tra 
Krugman. Postage |/- 

Radio Amateur’s Handbook A.R.R.L. 
for 1956. Postage 1/3 
Magnetic Recording Handbook, by 
Hickman. Postage |/- . : 
High Fidelity the Why and How for 
reateurs, by G. A. Briggs: Postage 

1 


The Services Textbook of Radio: Vo!.3 
Electronics. Postage I/— . 

Germanium Diodes by $. D. Boon 
Pos 

Time ©. S. Puckle 
Edition. Pow 

M.K. Valve Data Handbook, most up-to- 
date, published in Holland. Postage 


2nd, 


Radio ‘Designers’ : Handbook by 
Langford-Smith. Postage 1/8 
Write or call for lists of English and American 
publications 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. (edjeining Lisle Screet) 


nding of valves | 


GILSON 
TRANSFORMERS 


No Flight 
of Fancy ® 


The foremost vibration 
laboratories use Gilson Trans- 
formers for aircraft fatigue 
testing, 


test 


on account of 
their completely reliable 


performance 


under 
arduous service 
conditions. We 
can fact 
claim to have 
helped 


To Make Flying Safer 


The | 


in 


|Gilson Transformers are made 
for all electronic uses and include 
|Service Approved tropical types 
as well as types for small power 


engineering and amateurs. 


List Prices for the 


MULLARD 5-10 AMPLIFIER 
Mains Transformer Ref. VWVO823 £3.3.0 


Output Transformer Ref. 696A 8K 
and 696B/6K each £2.7.6 


B92UL 43°), . 23.2.6 


OSRAM 912 AMPLIFIER 

| Mains Transformer Ref. WWO741B £3.0.0 
Output Transformer Ref. WO7!0 £2.12.6 
Choke |O0Hy. ISmA. Ref. WO724 £1.15.0 


Piease write for informative leaflets on the above 


R. F. GILSON LTD. 


11a ST. GEORGE'S RO., WIMBLEDON, 6.W.18 
Phone : WiMbiedon 5695 


MAKERS OF NEON SIGN TRANSFORMERS 
| Contractors to Admiralty, etc., A.1.D. Approved 


| Our stockists include ; Berry's (Short Weve) Led., 25, 
High Holborn, London, W.C,1, J. 7. Filmer, Bexley, etc 


eee 
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SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
ARMAMENTS DIVISION 


“PERMATIP” SENIOR ELECTRONIC AND ELECTRICAL 


AND ENGINEERS 
“PERMABIT” 


INSTRUMENTS A number of Senior Engineers both Electronic and Electrical are required for work 
FOR associated with the flight trials of guided weapons. 
GREATER 


SOLDERING 
EFFICIENCY 
o 


The work is of a very varied and interesting character and includes system testing and 
the analysis of the behaviour of complex installations including mechanical and hydraulic 
components, in addition to electronic and electrical components. 


A number of years’ experience in electronic and/or electrical enginering is essential 
for these positions, and service experience of radar, radio and telecommunications is a 
The soldering bit which main- very suitable qualification 
tains its face indefinitely without 
attention. 25 models available for 
mains or low voltage supply. Bit 
sizes 3/32 to 3Binch. Full details 
in booklet S.P.5 from sole 
manufacturers »— 


LIGHT SOLDERING DEVELOPMENTS LTD. 


106, GEORGE ST. CROYDON SURREY 
- be CROydor 549 


A university degree is not essential for these positions but practical experience and 
experience of experimental work is highly desirable. 


These positions are responsible posts and carry attractive salaries and excellent prospects 
Pleasant working conditions and amenities are provided and an attractive superannuation 
scheme is in operation 


All replies should be addressed to: Technical Appointments Officer, Sir W. frome 
Whitworth Aircraft Ltd., Baginton, Nr. Coventry. Quoting reference FT|9 Wivie 


Applications are invited from young 
men (preterably ex-National Servicemen ) 
under 25 years of age who pean inter 
B.Sc. or 3 “A"’ Level G.C.E. Science 
Passes ‘preferably Physics, Pure and 
lied Maths.) for admission to a newly instituted 
USTRY-BASED SANDWICH SCHEME. 


This is a four year course and involves alcernating periods 
of 6 months full time studying and interesting varied 
practical work at these Laboratories le is designed 
primarily for Physicises and Electrical Engineers and will 
lead to the London B.Sc. (Special Physics) or B.Sc, (Eng.). 
A small number of potential Chemists will also be con- 
sidered. Apart from a generous salary all College and 
examination fees will be paid 
a Applications should be made within 3 weeks of the appearance 
of this advertisement and should be addressed to :— 
THE EDUCATION AND TRAINING eee RESEARCH 
Leer romes, G.£.0. LTO., EAST LANE WEMBLEY, 
MIDDX QUOTING Rerekence RLL/ 103. 


VHF and UHF HIGH POWER TELEVISION AND 
SOUND (A.M. and F.M.) TRANSMITTERS 


Pye Limited of Cambridge require for their 
Transmitter Design Department 


SENIOR AND JUNIOR ENGINEERS 


for the design and development of the above tele- 
vision equipment. Previous experience of this type 
of work is essential. 

Applications, giving brief details of qualifications 
and experience and quoting TKD, will be welcomed 


by the Chief Engineer, Pye Limited, St. Andrew’s 
Road, Cambridge. 


ageing FASTENERS 


Pat. 507249 


RANK PRECISION 


RANK PRECISION INDUSTRIES (B.A.F.) LTD., 


INDUSTRIES (B.A.F.) LTD. 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SiIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 


SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 


WIDELY USED IN THE RADIO 
INDUSTRY, 
IMustrated brochure and other Information 
will be gladly sent on requ: st, 
DEPT. “W.W.’ 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel. 35883 


Cables; Fasteners, Southampton 


have vacancies for 
EXPERIENCED 
INSPECTORS 
in ELECTRICAL AND 
MECHANICAL TEST 
DEPARTMENTS. 
H.N.C. (Mech.) or (Elect.) 
Engineering an advantage. Per- 
manent and pensionable appoint- 
ments, Five-day week Sports 
and Social Club. Applications 
in writing stating age, exper- 
ience and qualifications to, or 
call for interview, 
PERSONNEL MANAGER, 
RANK PRECISION INDUS- 
TRIES (B.A.F.) LIMITED, 
Woodger Road, W.12. 


have vacancies for experienced 


DESIGN DRAUGHTSMEN 
and DRAUGHTSMEN. 


The work is of an interesting 
nature in connexion with Pre- 
cision Optical, Mechanical and 
Electronic Instruments; also, 
Sound Recording and Reprodu- 
cing Equipment. H.N.C. in 
Electrical or Mechanical Engineer- 
ing desirable, but applicants must 
have reached O.N.C. standard or 
equivalent qualification. Per- 
manent and pensionable appoint- 
ments. Canteen. Sports and 
Welfare facilities. Please apply 
to: 
The Personnel Manager, 
RANK 


PRECISION INDUSTRIES 
(B.A.F.) LIMITED, 
Woodger Road, W.12. 
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SPECIAL SUMMER OFFER 


All new members taking out a six months’ (mini- 
mum) contract during June and July are offered 
a bonus of an extra month’s membership—AT 
NO EXTRA CHARGE, 


(This offer is subject to receipt of membership 
application with appropriate remittance on or 


er : | 
have vacancies in their laboratory RECORD 
for: | 
fications. 
experience on_ electronic || BALLET 
before July 31st). 
| CONCERTOS 
| 
have considerable interests music 


RANK PRECISION uP THE 
INDUSTRIES (B.A.F.) LTD. — 
a) SENIOR PERSONNEL 
with experience and quali- LIBRARY 
) ASSISTANTS 
with at least 10 years’ || OPERA 
aya. | syMPHONIES 
) JUNIORS 
with qualifications or carry- @ Inclusive cost (approx.) I/- per week each 
ing out advanced study who ORCHESTRAL L/P borrowed. 
in electronics or sound repro- | ARIAS 
duction. 


@ Return of Post Changing Service 
LIEDER AND 
SONGS 


INSTRUMENTAL 
/AND CHAMBER 
| Music 


| COMPLETE PLAYS 
AND EXCERPTS 


WRITE NOW 
FOR DETAILS 


(Enclosing a stamped 
| addressed 
envelope.) 


Work includes development of 
sound-recording and _ electro- 
acoustical equipment amplifiers, 
etc., for a variety of applications. 
All positions are permanent 
and pensionable. 


@ Special arrangements for members wanting 
to hear new issues. 


@ You can purchase new L/Ps (MINT-UN- 
PLAYED) from us and change Library 
records at the same time—POST FREE. 


Ae 


SQUIRES GATE STATION APPROACH, 
BLACKPOOL, LANCS. 


Applications in writing, stating 
age, experience and qualifica- 
tions, marked (a), (b) or (c), 
should be addressed to 

The Personnel Manager, 
RANK PRECISION INDUS- 
TRIES (B.A.F.) LIMITED, 

Woodger Road, W.12. 


A PROGRESSIVE CAREER 
WITH AN EXPANDING OR- 
GANISATION is offered to en- 
gineers of ability and suitable ex- 
——. Applications are invited 
or the following vacancies 

1, CHIEF TEST-ENGINEER to 


FERRANTI LIMITED, 
Edinburgh 


require an engineer with 


FERRANTI LIMITED, 
Edinburgh 


invite applications for staff 
appointments as Field Trials 
Engineers to join teams en- 
gaged in the field trials of 
experimental radar and navi- 
gational systems. Although 
primarily based at Edinburgh, 
much of the work necessitates 
travel within the U.K. while 
one or two of the posts will 
require overseas travel. Ap- 
plicants should possess a 
Degree, H.N.C. or equivalent 
in electronics or electrical 
engineering and have had at 
least three years’ experience 
in centimetric radar tech- 
niques. Salary according to 
age, qualifications and ex- 
perience. Please apply to the 
Personne! Officer, Ferranti 
Limited, Ferry Road, Edin- 
burgh, 5, quoting Ref. FTE 
TID/59. 


take charge of department con- 
cerned with the production test- 
ing of the Company’s electronic 
roducts. Substantial experience 
is essential, preferably in a 
similar capacity and technical 
qualifications to H.N.C. standard 
or the equivalent are desirable 
. SENIO DEVELOPMENT 
ENGINEERS to undertake a 
responsible part in the design of a 
wide range of ELECTRO- 
MEDICAL instruments. Candi- 
dates should preferably possess an 
Honours Degree or the equivalent. 
. DEVELOPMENT iINGIN- 
EERS of various degrees of 
seniority and having qualifications 
ranging from O.N C. to Degree 
standard are also required for the 
design of a variety of ship and air- 
borne INSTRUMENTS AND 
COMMUNICATIONS 
EQUIPMENT 
For the development posts special- 
ised experience in one of the fields 
concerned is an advantage but it is 
by no means essential. 
All appointments are permanent 
and pensionable and carry attractive 
salaries; they offer excellent pros- 
pects and the opportunity to work 
on a variety of interesting projects 
Apply in confidence to: 
Superintendent, R. B. PULLIN & 
COMPANY LTD., Great West 
Road, Brentford, Middlesex. 


diesel/petrol/electric and clec- 
tronics experience to join a 
team of Field Trials Engineers 
engaged in the field trials of 
experimental radar and navi- 
gational systems. The work 
involved is mainly connected 
with the running and main- 
tenance of diesel generating 
plant and petrol-driven cool- 
ing plant but assistance in 
maintaining the mechanical 
and electrical aspects of the 
radar equipment will be 
expected. Qualifications up 
to H.N.C., standard preferable 
but not essential, with at least 
three years’ experience in 
dealing with such plant 
Although primarily based at 
Edinburgh, much of the work 
necessitates travel within the 
U.K. Salary according to 
age, qualifications and ex- 
perience. Please apply to the 
Personnel officer, Ferranti 
Limited, Ferry Road, Edin- 
burgh, 5, quoting Ref. 
E/TID/59. 


Wire_ess WorLD Jury, 1956 


INDEX TO ADVERTISERS 


Pitman 
ensey 


Radio ¢ 

Radio 

Radio Component Sp 

Radio Exchange C 

Radio Ham 

Radio Resist 

Radio Servi 

tadiospare 

Radio Sup, 

Radio 

R.¢ 

Redifon 

rliance Mfg Xo. (Southwark) 
binson ). & Partner 
ogers Development Co 

tola Celestion td 

Rollet, H & Co., Ltd 
tudman Darlington (Electronic 


Salford Electrical Instrument 
amsons Surplu bs 
angamo Weston 

Savage 
§ Spares 


Spinning Works 


‘ 
cal instruments ¢ 


r & Cables. Ltd 
Standard ) & Cables, Ltd 
oteati ns, Lid 


Ltd 


& Co. (Engineers) 
R. & Co. (Engineer 
Radio Supp 
Cold Ele 


Sulton 


Ltd 


ndenser Co., Ltd Co 
mstructi« & Maintenance 


Ltd 
Co 


The 
Thomas, Richard & Baldwins, Ltd 
rrix Electrical C« Ltd 


Instrument Corpn 
etroni 
Southamptor 
Valradio, Ltd 
Verdik Sales, Ltd 
\ Wholesale Service Ltd 


YU 
» nes 


Ltd 


we 


Laboratories, Lid rhe 


at 


A™“s 
a 
@ en 


111 


Brake & Signa! Co., Lid 


Radio Mfg. Go., Lid. The 
Wireless Works 
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Wirecess Worip 


To the equipment maker, the printed circuit is just one more 
component, but experience in the manufacture and marketing of 
this particular item has proved beyond doubt that it is a job for 
the specialist. 

The T.C.C. Organisation with its enormous research, 
development and production facilities backed by half a century 
of specialisation, has been made available for printed circuitry 
Special design and drawing office facilities are provided to enable 
equipment makers to take full advantage of the technique on 
new designs of radio and T.V. receivers, electronic and electrical 
equipment 

Engineers specialising in the design of electrical and 
electronic equipment on to printed circuits and a laboratory 
studying the physical and chemical problems, such as surface 
finishes, plating, dip soldering, etc., are also available. A special 
photographic department is also staffed by operators trained to 
work to the close dimensional limits required. 

The production of T.C.C, Printed Circuits is the com 
bined contribution of all these sections, and every stage is carried 
out in a completely self-contained works. 

As a technical service to the industry T.C.C. offer these 
facilities. ‘To manufacturers we say “Discuss your printed circuit 
problems with our engineers. Put yourself in our hands, with full 
confidence that T.C.C. printed circuits 
are backed by all the resources of an 


established specialist organisation” 


THE TELEGRAPH CONDENSER CO. LTD 


SPECIAL PRODUCTS DIVISION 


NORTH ACTON 


LONDON 


W.3 Telephone: ACORN 006! 


JuLy, 1956 


Wireless World 


HIGH QUALITY 


AMPLIFIER 


MANUFAGTURER 
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can ensure an even higher 
their soldering 


longer than when using 


{ssembling and soldering a 
Leak TL/10 “ Point One” 
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SAVBIT ALLOY 


Ersin Multicore SAVBIT Alloy contains 5-cores of extra fast 
366 non-corrosive Ersin flux, and the very small pro- 
portion of copper also contained prevents the absorption of 
opper from the soldering iron bit. 

At present SAVBIT Alloy is available only to manufacturers 
Many of the leading firms in the electronic industry have 
adopted the use of SAVBIT Alloy as a means of improving 


amplifier 
tandardise on the 
in the man 


type 


ror tI r soldering efficiency 
Ersin Multicore SAVBIT is supplied on 7-lb and 1-Ib reels 
in 14, 16, and 18 s.w.g 
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60/40 
40/60 


40/60 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. 


Bib WIRE STRIPPER 


AND CUTTER TECHNICAL INFORMATION 


ublication S 955 giving full details 


Write for P 1 Savbit Alloy. 


of Ersin Multicore Type 


~ Bib THERMOMETER 


Measures temperature of 
solder on bits and in baths up 
0 400 ¢ Calibrated also in 


Fahrenheit, £6.12.6 


Bib RECORDING TAP 
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jointing of r ord 


q k. 18/6 ( j » 

uic 2'6 PACK (subject) nS | 

Contains 19 ft. of 18 “ | 

s.w.g. 60/40 alloy. Also 

obtainable with 40 ft. of 4S : 
w.g. 60/40 alloy for 4% 
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